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 INTRODUCTION TO THE RESOURCES OF THE
" LAKE ERIE ISLAND REGION -

Lake Erie has been described as the busiest, most traveled and 7
most important lake in the world (Ross, 1949). While this description

- emphasizes the commercial importance of the lake, its importance to

the p'eople- of Ohio extends far beyond these narrow boundaries. This

" report outlines the .diverse opportunities the lake, and, motre specifically,

its island region, ‘o'F«F_er*s Ohioans. Most' 1mpor*tant1y, the recreational,
educational, and esthetic features of this region are unique in’the state
and oﬂ’er‘ pOSSLblhtles for’ per‘sonal growth. and’ development to. the
greater' commumty r‘eSLdmg thr‘oughOut Ohio,

Ohio's. Jumsdlctlon of Lake Eme covers appr*ox1mately 3527 5

- square miiles of surface area. Within this jurisdiction are a number of

1slands and rocky outcr‘ops covemng an approximate area of 10.5

square miles (6736 acres). Of Ohio's 262 miles of Lake Erie shoreline, -
43.2 miles are- island shorelme - These :islands are concentr‘ated
entirely in the’ western basin of the .lake .and.contribute to the shoreline

- of Lucas, Ottawa, Sandusky and Erie Counties. Island shoreline and '
area mformatlon are presented in Tables 1 and 2.

fslands are formed by a- var*iety of processes. Ohio's Lake Erie
islands are. rocky outcrops that were more resistant to er‘osmn by ice
and water than the: sur‘r‘oundmg land during Plelstocene glamatlon. . Due
to changing .water levels, islands have their ups and downs. . Gull lsland,
north of Kelleys Island, “is a rocky outcrop only when the ‘lake level is
two feet or less above Internattonal Great lakes Datum (Lake Eme
568.6 ft.).  When lake levels are high, only Gutl 1sland Shoal exists.
Legal: deﬂmtlons of an island are based on court dec151ons and, . in

‘general,- follow the dlctlonary definition (Baldwm, 1965)

a. Body of land entlrely sur‘r‘ounded by water
Busch v. Wilgus
24 Ohio N. P. (n.s_.) 209

. b. A body of submerged land though covered by an. aquatlc _
- ‘vegetation is hot an island. :
Webber v. The Pere l\/\ar‘quette ‘Boon Co. '
62 Mich. 626, 80 N. w. 469 472,

“c. In deter‘mmmg whether a for'matlon in a mver is an island’ or
. part of the shore land ac00unt should be taken of the .size and
'-stablhty of the formation, its physu:al Features and the relative
size and permanence of the channels around it o . .

Mc;Bmde v, Steinweden
72 Kansas 508, 83 p. 822,824



TABLE 1

OHIO ISLANDS IN LAKE ERIE

Shore . Area
: L Length Sq. |} Total
. Island County (Statute Miles) | Miles] Acres |
" Ballast. Ottawa 0.7 - 12
Catawba Ottawa - - s
- East.Harbor 6.6 1.41 | 902.4
.West Harbor Ottawa " 59 . |0,64 | 409,56
Middle Harbor | Ottawa 3.7 10.42 | 268.8
_Gibr‘altaﬁ - - Ottawa - -0".5 - . 6
_ Green Ottawa 0.8 - 17
Horseshoe Ottawa 0.8 -
V‘;_Johnsori Ottawa 3.3 0.45 288 |
Kelleys Erie . S11.4 4,87 | 2797
 Middle Bass Ottawa 7.7 1.27 | 813
Mouse - Ottawa . 0.5 - ' 5
North Bass Ottawa - 5.2 1.10 | 704
' Rattles - Ottawa ' 0.05 - <1
Rattlesnake Ottawa- 1.6 |0.10 | 60~
 South Bass’ " Ottawa 10.7 2.45 | 1570
Squaw Sandusky 0.2 0.005) 3.2
Starve Ottawa _ - 0.2 | - <1
Sugar Ottawa- ~ 0.9 - 40
Turtle Lucas 0.1 - ] <2
West Sister .- Lucas 1.3- 0.12°| 80 }

L -‘, -, " - 3 4 g 4
I c - ' .
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d. 1f land omgmated as islands in nav1gable streams, even if they
\ may.- have ceased to be 1slands, are to be conSLdered such
%teckel V. ! ‘Vancil
. 82 Kansas 591 141 p. 550

e. A tl"act of land'can ‘be defined as an island even lF‘ar*tiFiclally
_-cut OfF by channel from the malnland yet title r~e51des in.
-owner befor‘e being cut off, ‘ )

- State v. Barco
160 North Caroliha 792 65 S. E 678 675
Cltmg 23 Cyc 357

,_"f“‘. .. "Island " means a. r*ock or land elevation above the waters of
) - Lake Eme having an area of .five. or more. acres above water,
'Chapter 1581 01 (CC) Ohio Rewsed Code \

g. "Reef" means an elevatlon of rock, elther* broken or ‘in place,
or. gravel shown by the latest Umted States Char't to be above
. the common level of the surrounding bottom of the lake, oth_er

. than the rock bottom or ' in place forming: the base or foundation'

rock of an island or mainland and sloping from the shore _

thereof. A reef also means all elevations shown by such char\t
- to be above the common level of such sloping base or

foundation. rock of an -island or mainland, whether running from -

the shore of an island or parallel with the contour .of the

shor‘e of an island or in any ‘other way, whether for-med by

rock, - broken or in place, or from gr'avel

Chapter‘ 1531 01 (DD) Oth Revxsed Code

h. /.A"(“hannels and passages" means those nar‘row bodles of water
"lylng between 1slands or. between an lsland and the mamland
in Lake Eme.

Chapter 1581 01 (BB) Oth ReVLsed Code

The Oth Rewsed Code does not defme the ter\m‘ "shoal" u.s.

Lake Survey charts use the terms reef and shoal for smmllar‘ topogr'aphlc -
>_’Featur~es and are consxder‘ed synonymous in this repor‘t : \

. The Ohio Coastal Zonre Management Progr‘am was developed as. a
r‘esult of the Coastal Zone Management ‘Act. of. 1872 (P. L., 92 - 583),

‘Dumng the first year of effort, the program identified the land/water

1nterFace of the nine coastal zone counties of Lake Erie along with their
associated wetlands bays, . and estuarine areas as its pmnCLpal concern.

'\ Of the issues and problems associated with 'the Ohio coastal zone interface,

a number specifically .concern -the islands. - Of specific concern are. the

) “Following (ODNR, Coastal Zone Management Program, 1st Yr, Rpt., 1976):

. B N i
o

' . .
N " 9
- - -‘



1. the lack of information on the Lake Erie islands
2, public versus private development of the Lake Erie islands
3. -tr‘anspor.tation pr‘oblems associated with the I_ake Erie islands

4. ;lack of LnFormatlon on the ecologlcal systems and :
’ "_.SIgmﬂcance of Sandusky Bay ’

5. ~'pr‘oblems' ‘associated with agr‘icultohal runoff: l) ’sii'lt _
' and sedlment'_ ruhoff‘, 2 nutr‘ient r‘unoFﬁ :

» The pur‘pose of thl.S ‘report is to respond to the specmc issues and
problems assocxated with the Lake Erie islands by providing basic:

‘information and ~an environmental analysis of the island region. For

the purposeés of ‘this r‘epor‘t .an environmental analysis means studying

~ Ohio's island region as-a natur'al ecosystem with the under*standmg that

the natural elements which® compose the r‘eglon also have a social value,

- Descmptlons and dlscussmns of the blologlcal and. geologtcal resources,
_erosion” hazard areas, r‘ecr‘eatlonal areas, economic status and opportumttes,.

cultur'al ‘features, hlStOl“lC events and places of the ‘islands and the

 surrounding island reglon are provtded Par*tlcular‘ emphasis. is placed on
ths identification of ‘critical" " pesource areas. “These are resources '

Judged to be of "critical" importance due to their ‘scarcity or economic
value., Due to their lack of pr*otectlon and. vulner*ablllty to development,
the Ohio Depar‘tment of- Natural Resouces is commltted to gu1dmg the

‘management of such areas on a statewnde, local, and individual . Cltlzen

basis. The goal of this cur‘rently evolving gutdance effort is-the

’ encour'agement of order‘ly economic- growth and pheservatlon of such -

¢ritical resources (_ODNR Critical -Resource- Aréas: ODNR Pollcy, 1977Y.

-In‘a given region, prime agricultural land, commercial mineral strata,

flood plains, forest land hazar-dous geologlcal formations, points of
31gn1ﬁcant aqutfer recharge, scenic rivers, natural -areas or wetlands

- . may 'be deemed "critical" areas. In the 1sland region, natural areas and

wetlands are of par*tlcular‘ interest for conSLder‘atlon.

This r‘epor‘t pnesents the Findings_ of extensive investigations and
studies of the island region of western Lake Erie.. A limited number
of previous reports have attempted comp'r'eh_ensive reviews of the island
region, . Usually, only a few islands served as the Focal point of mter‘est

e.g., THE MASTER PLAN OF THE ERIE ISLANDS STATE PARK.
- (Behnke, Dickson & Tkach 1974) . The latter’ covered Gr*een Island
- ,Kelleys Island and South Bass Istand. : : '

‘The'FolloWing 'lnvestigatio_ns have been made as part of this study.

%)



1. An 1nventor‘y and evaluatlon ‘of publlshed lnformatlon relatmg to
the islands have been- perFormed "The information base is scatter*ed
-throughout professnonal Jjournals, periodicals, books and reports
by : local state, federal and Canadlan provincial and Feder‘al agencies.

. Sources for this mventory lncluded The Ohio State University
libraries, the CLEAR nesearch llbrary, and public libraries in -

~Port Clinton, Sandusky, -and. Toledo, Ohio.,. This search révealed

- a wide.-scope of material- ranging from qualltatiVe observations to
detailed quantitative studies of specific subjects.  While certain
studies were of limited’ value, many were pertinent and have been
[integrated, where appllcable into the analyses -presented. A

’ _bllqll:og;raphy oF the htehatur-e reviewed is presented- in Appendix B.

2. A review of pr‘esent condltlons and hlstomcal trends in land

ownership patterns, gover*nment Facmtles and a broad range of interest

ﬁareas mcludmg biology, geology, erosion hazards, recreation,’
economy, cultune, and hlstory was conducted

v 3. Fi_eld exam'lnations oF selected‘island_.sites" were conducted andnunﬁer‘ous

intenviews with inhabitants, officials in the island region, and the -
reglonal agencies. whose mlssmn mvolves hesour‘ce management -
-and/or plannmg took place. e

Land Owner‘ship and Development Patter‘ns

The |slands of . Lake Erie are concentrated in the western basm reglon.
'. Islands occur in both United States and Canadlan waters of this region. -
“The Umted States lslands are located in Four counties -of the State of Ohlo
:(Table 1) Wlthout question, the Oth islands are ‘more extensively.devel-
oped than are the ‘Canadian lslands of Essex County, Ontario. -OF the
- Canadian 1slands " only Pelee Island sustains a permanent populatxon.
Pelee Island is the largest .in the region and is developed.as an agricul-
tural, fishing and tourist area. -The size, development and phystcal

) ,charactemstlcs of each of the 1slands in the reglon are summarized in .

Table 3 . If a dock,- causeway or landing strip of any kind. 1s pr'esent tor
: allow access to an island, access is noted. as yes in Table 4,

_ The Oth 1Slands are: utlllzed in sllghtly leFemng rnanners. The

. existing land uses in Catawba,: Danbury and 'Put-in-Bay Townships are

- summarized in Table 4 . Catawba Township delimits the peninsular
portion of ’)ttawa County often referred to as Catawba Island. - Johnson
Island . in Sandus'<y Bay, is part of Danbury Township., -Thé latter town- -
~ ship encompasses Ottawa County's Marblehead peninsula, With - the excep—
»thh ‘of ‘lurtle and West Slster Islands m Lucas County and Kelleys '

'

' N \ o o
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TABLF 4

‘EXISTING AND PROPOSED LAND USES IN [SL_AND REG]ON TOWNSH[F’S

“Catawba, Danbury | Put—~in-Bay
Township| Township' | Township

Co
I

Ar‘ea R A P
. Square’ mlles . | 5.64 17,76 . | 4L 44
_Acres | 38,610 - [11,366 2,842
- Per Gent of Ottawa County 2,22 | 6.98 | 1,75
Ex1stmg “Land Use (Acres) { ] N
' - Residential _ 7 " | 1,288 | 2,234 - 546
" Agricultural - 1,546 |.3,737° | 1,386
Manufacturing A 15 13 17
. Commerciat . R | 163 o188 | - 1917
~ Governmental = R 42 - | B0 19
. Streets and highways - -~ | q01 | 248 103
© Non-highway R/W : 51 - 178 . .| . 55
" Recreation and open space. . |.. 407" .| 2,414 | 458
. Water and wétlands : L (‘77 - B8 687
o - Extractive (Quarry) - -0 - '2,2'46' : 0.
“TJotal - .| s,610 11,386 | 2,842

" Proposed Additional Land. Uses—

Through: 1975 (Acres) : o N
Residential . .. ' . 360 227 - 28 -
 Local Roads S| 0 es a0 | 5
. Resort. C‘ommer‘CIal 1 170 - - 170 N -0
‘Local Park =~ - 1 - 388 |- 24 N S
‘Other governmontal T PR« T - o
“Total . - 631. |. 499 83

| Finkbeiner, Pettis and. Strout, Ltd, 1971.  Vol, 2. Reglonal
. development plan, Ottawa County Comprehenswe Plannmg
Program. - - : :

)
\
. . . . : ' . . .
-\ -r ‘ - -‘y - - -‘ -l -' A I ‘
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Island in Er‘le County,” the rematmng Ohio islands . compmse Ottawa

County's" Put—m—Bay Townshxp. Green Island ~Mouse Island, Starve_ ‘

Island and West Sister Island can be conSLdered undeveloped and
lack access. .

Property ownership of the Ohio islands has been extensively

,mvestlgated -as part of this. study. Matling addresses..for

shore zone property land ‘owners, local addresses, land uses’ and
assessed property values for each island are presented in Appendtx A
Assessed property value in all the Ohio counties in which islands -

-occur is- thlrty—Flve percent of appralsed value,- The predominant land

use is for seasonal residential purposes. - This classification (Table 5), -

reflects” the extensive use of the coastal zone- for summer cottages

Johnsons lsland carmes this pattern to extreme with 167 residential
parcels, located: along 3.3 rmles ‘of shorellne. Kelleys Island, Mlddle

"«'BaSS Island and South Bass ‘Island have areas divided: into 179,
©--169, and 243 residential par*cels, _respectlvely Many . ‘residential par-

cels on thege -four islands ‘are, as yet, undeveloped. The latter obser—-

-vation s evident in: the nurnber of these parcels with a. low assessed

value Table 6.

Agrlcultural and- commerctal categorles describe the- remammg
land uses for island propertles. The number. of agmcultur*al and’

commercial parcels is very small in comparison to. the number of

‘r‘estdentlal parcels. Parcels of land w1th high assessed values are either
_commereial - holdings such as.a motel or cottage complex or~ large agri-

cultural holdings for vmeyar-ds. The number and type of parcel are

. Vlsummamzed in Table 5.. The range of . assessed value for these parcels
is summamzed in Table 6. - : : s

: The meortance of the islands to the. people of the State '
of Ohio- is evident in large number*s of property owners who reside ‘in.
the state's metropolitan center‘s, principally the greater Cleveland area.
The number of island property owners using lslands as their prin—

cipal mailing address, i.e. local residents, is- small in- r*elatlon o the’
total number of owners., The distribution of property owners in Ohio's

E metropolltan Center‘s -is summarized in-Table' 5 ¢ The- nUmber of
’property owners llstlng out—of—state addresses is qulte small

. Transportation .

» Fe‘rr_y_',Ser*vice.- The ,_i'slan;d» area .is provided with r;eg_ular‘ly s‘chedule,d"
ferry service by thrée boat lines. -Miller Boat ‘Lines and Parker Boat
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‘Lines serve- South Bass Island and Middle Bass Island. Miller Boat
 Line is the principal carrier for. South Bass Island; ‘Parker' Boat

Line is the principal cdrrier for Mi‘ddle‘Bass Island. * Neuman Boat
Lines 'is the only carrier for Kelleys Island. - -The service period for.
all the boat lines extends from the first week in-April to. the third.
week in. November The characteristics of the vessels providing
schec_luled Ferry service is summarized in‘Table 7. Service is dis—-
continued during the intervening winter season. -Although the lake in
this area seldom becomes ice covered before late December and is -
usually ice free. in. late February Ferry service is limited for a longer
period by cold water temperatures. Lake water temperatures of 36° F
or below result in dangerous spray ice formation on the superstructure.
The weight of the spray ice formations r*esults in an 1ncreas.ed vulnera—
bility-to floundering in rough water. :

This ferry .serviée “provides the only means of deliverihg bulk
materials and other freight to the islands, Parker Boat Lines pro-
vides bulk deliveries to the islands - in the Bass Island group not pro--

~vided with regularly scheduled service; reservations are required.

Neuman Boat Line is contracted by the Meiers Wine Co., to provide -

" North Bass Island with near daily service during the month long grape

harvest. “The grape harvest extends Fr*om'late’September‘ to late Octo-

ber. - The North Bass harvest is transported to Sandusky and subse-—
;quently b_y rdil to Silverton, Ohio | For pr‘essmg and wine making.

Thé island ferries are busiest in the summer months oF \Jun'e,

“July, and -August. All operate extended schedules during this period.

The period of least use in every instance occurs in the months of
April and November. . Schedules are abbreviated during these months;
even so, the ferry lmes often operate at a deficit during the period.

Summer users are largely day visitors to the -island region and cot-

tage oWners. Very early spring users and very late fall users are
largely local residents. Obviously, local residents alone do not’ pro—
vide sufﬁctent volume to allow. a pr*oﬁt—makmg enterprise,

Ferry seivice from Sandusky, Ohio to Pelee Island and the Ontario
mainland 'is provided by The Pelee Island, Leamington and Kingsville
Boat Line. ~The M.V. Pelee Islander operates daily between Leaming
ton or Kingsville, stopping at the Pelee Island, West Dock on.each pas-
sage.’ The schedules and rate structure For~ each of the boat-lines is

listed in Appendlx A,

The Cr‘ew s Nest of Put-in—-Bay offers water taxi service from
South Bass Island to-the Ohio mainland as well as the other islands.
This service is available by reservation. Several marinas offer a
S}mllar service during the summer season, : ’

-‘

-‘ -’ |
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_The exact history of ferry servicé to the Bass Islands is indistinct

'in the minds of those familiar with it. Miller Boat Lines omgmated
. in the 1930's with a small tug pulling a barge from Catawba Island

to South Bass Island. Miller Boat Lines ordered the construction
of its first actual ferry in the 1940's and this vessel, the South
- Shore was placed in service in 1945. Miller Boat Line sold the South

. Shore in 1975. Parker Boat Line represents the’ effort of Alfred -Parker
- to combine the Parker Boat Line and the Erie Isle Ferry Company.
Local busmessmen pmr\CLpaHy Geor‘ge Lonz, of Mlddle Bass Island,
established the Eme Isle Ferry Company in the 1930's. The Erie Isle
Ferry Co. lmttally operated a wooden vessel named the Erie Isle.

This ves_sel was subsequently r*eplaced by the present steel-hulled
vessel of the same name.. Alfred Parker operated the M.V. Yankee
Clipper along the same route as the Erie Isle Ferry Co. In recent years
Capt. Parker obtained_ controlling inte_r*rest in The Erie Isle Ferry Co.
and subsequently dissolved that firm. The history of the Neuman Boat
Lines was prepared by Ferris (1973). This line spans 70 years of
service to the islands and included the operation of eleven vessels.

- Airline Service. The island area is provided with regularly sche-

. duled flight service by two air carriers. Sky Tours, Inc., better
known as- Island Airlines, serves North, Middle and South Bass Islands,
and Kelleys Island on a r‘egular* basis. .Rattlesnake Island is served

by reservation only. - Criffing Flymg Service, Inc., serves Kelleys
Island and Pelee Island. Aircraft used to provide regular scheduled
service is listed in Table 8. In addition to. scheduled service, both .

- carriers are prepar*ed to pr‘owde charter service at non scheduled
hours. ' '

During the winter months, aircraft prov_idé'th’e.c_)nly‘; regular trans-
.portation to and from the islands. During this period, aircraft carry
’ all passengers, supplies and freight to and from the islands. Mail
ser*wce thr'oughout: the year is pr‘owded only by aircraft.

.Aviation buFFs from throughout- the world, as well as many Ohio resi-. -

' ‘dents, visit South Bass Island in order to fly aboard the 1927 Ford Tri-
motor, the famous "Tin Goose." Island Airlines -officials-instituted a
new pohcy concerning this aircraft in 1877. ‘This truly unigue aircraft
is currently being r‘efur‘blshed and will carry only passengers during the

- tourist season. It. w111 no longer be used to carry freight nor will it be

flown in winds exceeding 15 knots. This pohcy is de51gned to preserve
the working life of an aged, lr*r*eplaceable alr‘cr*aft :

. ' . . . . . . . . .
. . . . . . .
¢ . . - .
. ’
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There are no large passenger airports in the island region. The

‘gener*al avtatlon airports .in Erie and Ottawa Counties are categor*lzed

as ‘dommercial. Erie. and Ottawa Counties have agreed to mutually
develop the Port Clinton Alrpor‘t in Ottawa County (Carl R. Keller
Field). The largest commercial airport in Erie County is Griffing—
Sandusky; a ‘private facility i the city of -Sandusky. . The Port Clinton
airport serves as thé point'of origin for Island Airlines; the Sandusky
airport serves as-the point of origin for Gmffmg Flying Service, The
Kelleys Island Municipal Au’*port is a small commercial Facmty owned
by the Village of Kelleys Island," Put-m-Bay ‘Airport is owned and
operated by’ Tr‘a'velair* Taxi of which Sky Tours, Inc. is a wholly
owned subsidiary. Characteristics of the airports in the region-are-
summamzed in Té&ble 8.

Commercial airports serve local aviation primarily with inter-island
and inter—city itinerate flying pehFor‘med, in single—engine aircraft of '
less than four places. . Transient aircraft average 18 flights on weekdays
and 75 on weekends at Put-in—Bay during the summer months. These
transient flights omgmate in Kentucky, Michigan, Pennsylvania and
OChio. Approxnmately Flfty percent of these Fllghts omgmate in Ohio,



 GEOLOGY OF THE LAKE ERIE. ISLAND REGION

e

H_ydrography -

The bed- oF L_ake Erie lymg west oF a lme From Cedar Pomt
(Ohio) ‘at the mouth of Sandusky Bay to Point Pelee (Ontarioc) con-—
stitutes a dlSttht ph_ysnographlc unit known as the western basm.
This basm is separated from the- deeper central part of the lake
by a belt of resistant bedrock islands and reefs. The western ’

- basin comprises 13% (1,265 sq. mlles) of the total lake area

. but due to its shallowness it only. contains: 5% (5.8 cu. mlles) of .
- the -total Iake volume. The mean depth of the basin is only 24

- feet and the bottom is quite flat except for the’ sharply rising
‘islands -and reefs, which are cuesta-—shaped erosional remnants oF
Paleozmc 1lmest0hes and. dolomites. The .deepest sounding in the

-.'ba&in, 62 feet, was made in a small depression south of  Starve

. Island (Herdendorf, 1970) Another depressnon north. of Kelleys
Island is 54 Feet deep; _elsewhere in the basin depths do not exceed
45 feet, . .

The tslands and reer are. arranged in three roughly north—south
belts, with the exceptloh of Turtle Island in Maumee Bay which is
‘isolated from the western- basin islands. .The most westerly belt
lies north of Locust Point and includes approx1mately 12 reefs and
- West Sister Island. = The middle belt extends from Catawba [sland
through the Bass Islands and consists of at least 14 reefs and 10
islands. The easterly belt encompasses Johnson Island, Marblehead

F’enmsula, Kelleys Island, and about seven reefs and shoals. The areas

.and’ shore lengths of the major 1slands are given in Table © and the
areas and least depths of the m for reefs are listed in Table 10,
This arrahgemeht and the cuesta shape of" the. islands are controlled
by the structure and relative res resmstance of the underlymg bedrock.

The shorehne of Catawba Island From Rock Ledge to West Har—
’bor is six miles Iong and. consists of an alternatlon of rocky head-
lands and glacial till bluffs. The dolomite headlands rise to 70 feet
above lake level, whereas the glacial till is much less resistant to-
erosion and -has  been cut back into coves and indentations along: the '
coast, Pebble- and cobble beaches have formed locally in the ‘coves.
The four miles of shore from West Harbor to Lakeside is low and

> bordered by sand beaches The beaches lie on marsh deposits

-which Formed in the shallow bay between Catawba lsland and Marble-

a -1 See page 27 For a dlscussmn of. Cuesta

. [ . P . i .



' ISLANDS WITHIN STUDY AREA

19

TABLE 9

' Shore Length

. Area
Island . Square Miles - Acres {miles)
Kelleys 4. 37 - 2,797 11. 4
South Bass 2. 45 1,568 10. 7
" Middle Bass 1,27 813 7.7
North Bass 1.10 704 5.2
- West Sister - 0.12 77 1.3
Rattlesnake - 0.10 65 1.6
Sugar 0,05 29 0.9
Green - 0.03. 18 0.8
Ballast. 0.02 12 0.7
Mouse 0.01 7 0.5
Gibraltar 0.01 6 0.5
Starve 0. 00 1 0.2
"Totals 9.53 6, 097 41.5
"TABLE #0
REEFS WITHIN STUDY AREA
. Area Least Depth
Reef Square M11es Acres (feet)
West Reef 2.05 1,312 4
Niagara Reef 0.96 614 3
- Gull Island Shoal 0.79 504 +1
Kelleys Island Shoal 0.74 470 2
- Scott Point Shoal 0.57 362 10
" Middle Harbor Reef 0.54 346 1
Toussaint Reef 0. 49 314 3
. Locust Point Reef 0.36 230 5
--Round Reef 0. 34 218 T
Mouse Island Reef 0.33 211 9
Crib Reef B 0.33 210 2
Little Pickerel Reef 0.28 179 - 15
Starve Island Reef 0. 26 166 7
Cone Reef - 0.26 : 165 10
- Lakeside Reef 0. 02 16 12
- Totals - 8. 31 5,317
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“head Peninsula. The underlying ‘material is glaciatl till and.lacué—
. trine clay.- An extensive sand deposit has accumulated in the East
..Harbor area and. low sand dunes have formed behind. the beach.

The Marblehead Peninsula shore arcs for four miles from L.aké—
~ side to the base.of Bay Point and is lined with limestone and dolo- -
“mite bluf’f’s, generally less than 20 feet above lake level. -Sections

" of the shor*e are composed of thin—-bedded rock which yields to wave

attack; elsewhere the rock is- massively bedded and more resistant.
to erosion.. Glacial till commonly caps the’ bluffs. The narrow.
‘pebble beaches which liné the shore at. the base of the bluffs have I
been largely derived From the - bedrock. Bay Pomt extends south— -
‘ward from Marblehead Pemnsula for two miles into Sandusky Bay. ]
- This point is a compound spit that is growing from sand contributed
" by littoral currents moving along Cedar Pomt and- ar‘ound the end
of the Sandusky harbor‘ Jetty

The shores oF all of the major islands are rockbound, chiefly
r‘ugged in’ character, w1th bluffs, along the major portions of the
island pemmeters. The hlghest elevations are normally adjacent to
the west shores, except West Sister Island where the bluffs are high—

__est along the east shore. The upland area 'adjac_ent to the west shore

of South Bass Island (Victory Woods) reaches ‘a height of 70. feet -
- above lake level; the highest elevation in the 1slands. Small sand,
cobble, or boulder beaches are 51tuated -at indentations in the: shore-
line.- The most extenswe sand beach lies along the north bay of
Kelle_ys Island, : e - _ -

A Johnson Island; lying in Sandusky Bay adjaceht to Bay Point,
“is composed of low limestone and. glacial till shores. The shore is
bordéred by discontinuous cobble beaches. Turtle Island, in Maumee

.Bay, is the only natural island in western Lake ‘Erie not composed =

of bedrock. Turtle Island is an elevated terminous of a sand spit

“that was’ Formed by littoral currents. Er‘osmn of this sandy matemal

has- redaced. the sizé of the lsland from seven acres to its pr‘ese-nt
1.5 acres’ in the past fifty years. The lsland is .now protected by a
seawall and has no beaches.

- The reefs consist of submarine b'edr‘oc,kgexposurfea and associated
rock rubble and gravel. The topography of the reef tops varies from
rugged -surfaces. caused by bedrock pinnacles and large boulders to

" .smooth slabs of nearly horizontally bedded rock.  In places the exposed

A‘be_di"o'c:,k__'has'the appearance of low stairs with the "Steps" dipping

-

sy o -
- . .
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‘ shghtly to the east From the fringe of the r‘eer to its erest. All
- of the bedrock formations that Form the reefs are carbonate rocks

which conta;n abundant solution cavities. . Most of the reefs are
conical in shape and elongated, as are many of the islands, in a

" northeast-southwest direction.  Two factors appear to have influenced

this elongation: (1) vertical -joint systems in the bedrock which are

oriented parallel to the elongatlon and (2) the elongatlon is in ‘general

agreement with the major: trends of glacial lce movements as deduced

‘From grooves f"ound on, the lslands.

_'Bed"nock Stratigrapny :

The bedrock in-the island region of western Lake Erie is sedi-

- mentary in-origin ‘and was. deFJOSlted as lime muds: in shallow, warm

Silurian and Devonian seas, . which covered the region from 410 to

-875 million year‘s ago, The warm,. clear conditions of the ‘sea can

be 1nfer~red Fr‘om the - abundant fossil corals and other invertebrates

. found in the rocks on Kelleys: and Johnson Islands.. The abandoned

llmestone quarries in Kelleys Island State Park are excellent sites

~for fossil collecting and-have yielded over 70 species of marine organ-

isms (Stauffer, 1909). A generalized section of the rocks ‘which
occur in the istand. region- is given in Table 11 and the outcrop

‘pattern of bedrock formation exposed ln wester‘n Lake Erie are
- depicted on Flgures 1 and 2.

“The démin’ant etructur‘a'l Feature of the bedrock underlying western

Lake Erie is the Cincinnati Arch.. The nearly north—south axis of
-this- arch passes through the istand r‘eglon and then plunges- gently
to the north. A study of the structure of Precambrian or basement ‘
‘rock of Ohioc- by .Owens (1967). ‘indicated that the crest of the arch’ ltes a -
few miles’ east: oF West- Sister Island., As a’ consequence of the :

allgnment of the arch, the overlying Paleozoic bedrock dips to the

-east at apprOleately 20-40 feet per rmle in the Bass-— Kelleys

Islands ‘area. For this reason, the oldest rocks are exposed on
West . Sister Island and successively younger formations crop out to .
the east along the flank of the arch.

The bedrock exposed on. West Sister Island and on tne-, reefs in

the vicinity of Locust Point as far eastb as Niagara Reef is the lower

portion -of the Tymochtee. Dolomite. Thi_s' qu‘mation is highly varia-
ble in.its resistance to weathering, a factor that may explain the
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LEGEND FOR GEOLOGI

FIGURE 1 S
C MAP OF WESTERN LAKE ERIE .

‘ONTARIO : -~
1 ' Thickness
System. Formation |Symbol Lithology . in feet
‘Hamilton Dha Shale 250
- Delaware ~Dd - Limestone 100
. Devomag ' - Columbus Dc Limestone 40
Lo Detroit River Ddr Dolomite 250
" Silurian River Raisin Srr . Dolomite 40
_ ' MICHIGAN
N Coldwater Mc Shale 500
Mississippian ["perea . Mbe | Sandstone 0-120
' | Antrim " -{. Dat Shale . 100-150
Ten Mile C_lreek Dt . Dolomite 40
Silica’ K Shale 45
. . Dundee Ddd Limestone 50-350
Devonian- .. Anderdon . Limestone 25
Lucas Ddr Dolomite 200
Amherstburg Dolomite 20-50
Sylvania Ds Sandstone - 90-250
‘River Raisin Srr Dolomite 200
Silurian Put-in-Bay Sp’ Dolomite 50-100.
Tymochtee St _Dolomite 90
" Greenfield Sg Dolomite 125
~OHIO
Miésissii)pian Bi‘;rea Mbe _ Sandstone 10-50
. Bedford Mbd Shale 0-150
Cleveland Decl | 'Shale 30-70
Huron Dh - Shale 600
| Prout - Dp Limestone 15
. Plum Brook Dpb - Shale 35
_.Devoman Delaware Dd Limestone 70
Columbus Dc ‘Limestone . 60
[ L.ucas D1 Dolomite 30-75
Amherstburg Dah Dolomite 60-80
River Raisin Srr Dolomite - 40-60
o Put-in-Bay Sp Dolomite - - 35-60
Silurian Tymochtee St Dolomite 150
Greenfield Sg Dolomite 500
Lockport S1 Dolomite 50-80
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 lack of bedrock reefs between Niagara Reef and the Bass Islands.

The- rﬁ'iddle and eastern belts of bedr-ock islands. (CataWba—Bass
-and. Johnson—Kelleys) are characterized by high elevations and cliffs
at their westefn shor‘elmes- elevations generally decrease eastward
resultlng in shelving rock along the eastern shorelines. The '
resultmg topographic forim “is. that of a cuesta or asymmetrical mdge
“where the gentle slope agrees with the dips of resistant -beds and- the
steeper. slope is an er*odmg cliff- mamtamed par‘tly by undercutting.
of less resnstant rocks. Because West Sister Island lles on the-
west- Flank of the- Cincinnati Arch the “dip of the strata is also to
the west. This has’ r‘esulted in the. development oF a cuesta with
its steep cliff on the east sidé of- the 1sl‘and' the oppOSLte of: those :
Forrmed on the more easterly islands., : :

Catawba ‘and the Bass Islands are under*lam by a band oF resis—
tant dolomites of the Bass Island Group. The Put—m-Bay Dolomlte
of this group is responsible for most of the rugged features of the '
"shorelme.-. The Tymochtee Formation,’ Wthh underlies the Put-in=-Bay
Dolomite at .the base of the cliffs, 'is more readily eroded by waves
;and results - in the under*mlmng of the rock above, which fall away
‘in large blocks, Formmg -nearly ver‘ttcal walls (Carman, 1946)Y.

The r‘esistant lo{zver‘ beds oﬁ'th_e Columbus Limestone .are respon=
sible for the easterly chain of bedrock highs, including. Johnson and :
Kelleys Islands. = Between -South Bass Island and Kelleys Island
three formations crop out: Raisin River, Amherstbur-g, and Lucas
Dolomites. All three formations are less resistant than the F’ut—m—Bay
Dolomlte and the Columbus Limestone which explalns the depr‘essmn
between the islands, : : ’

Glacial and Lacustrine Sed,iments

The unconsolldated sedlments wtthm the - 1s1and reglon omgmated
From glactal and lacustrine deposmon. Dumng the' Pleistocene
-Epoch the islands were covered . by -at least two continental ice sheets
and. later by a series of glacial lakes r*esultmg in ‘the . deposmon of '
glacial till followed -by- lake sediments. The surface over which .the
7 glacner's advanced ‘was a rugged stream—cut ter‘r*am with the present
islands standing as hill tops as high as- 200 feet above preglacial -
streams (HerdendorF, 1970).  The preglacial drainage system in the
islands region appears to have had a trellis patterri. This pattern
" normally develops in regio_ns with dipping strata of alternating resis—



ftant and - non-r~e51stant beds Glamatlon moderately scoured  this- .
surface dumng ice advance: and buried the pr*eglacial topogr-aphy R
'under‘ a blanket oF tlll-—clay as the glaCler's retreated :

"As the ice sheets paused in their- retreat mdges or moraines

of. glacnal tlll were built. up at their. mar'gms darnmmg the . natural

drainage and For'mmg large. glacial lakes. Lake Erie .is the rem— ’

- nant ‘of- such a lake, which at its. hlghest stage (230 feet above pre- .
“sent lake level) extended as.far southwest as_Fort Wayne, Indlana.
"As the ice retréated, other‘ outlets were uncovered and-new lake
_stages were formed at- successwel_y lower- levels.  When the last

. glacier r‘etr‘eated from -the Niagara sill near Buffalo, New York,

"a new and final drainage -outlet was made available. At that time’

© however, the BuFFalo area was -as much as 100 feet: lower than -at
.present because of the depr‘essmn it had exper‘lenced under - the welght
of glaCLal ice. This new outlet resulted in.the draining of the west-
- ern basin and formation of relatively shallow lakes in the central

and’ eastern basms. _The outlet graduallyrebounded to- lts present
'elevatlon and Lake Eme cor'r‘espondmgly rose From the low stage to

" its modern level ) T : -

Dumng low lake stage (11 OOO to 4, OOO years ago) much of- the
lake bottom in-the -western basin was exposed to subaerial erosmn,
which greatly altered and reshaped ‘the till and lake ‘sediment sur-—
’r‘ace. “In the interval since the. dramage oF the large glacial- lakes,
waves and currents-of modern -Lake ‘Erie”have cut ‘into the lake
deposxts, locall_y excavatlng the sur‘ﬂc1al glamal deposits. and expos— ‘
ing’ the least deeply buried bedrock The exposed bedrock now L
Forms the lslands and r*eefs. :

" Maumee ,s'ay and’ Turtle Island

. Maumee Bay is a broad shallow shelf slopmg gently downwand

S towar‘d the northeast. The maximum_ depth is 10 feet below Low
Water Datum (L_WD) and the average depth is 5 feet (Benson 1975)

 Relief of the bay floor-is low except for areas surrounding the naVl—

gation. channel which bisects the bay in a -northeast-southwest dmec—- .

* tion. The nav1gatlon channel lS 500 feet wide and -maintained to a =
“depth - of" 28 Feet below l_WD . This channel passes 7000 Feet to the '
‘QE oF Tur‘tle Island (Flgure 3. ) - :

. . - . , .. . . \ B . e
' f : o ! ! . , t f . .
. . . . , L . . . . :
. . . . ‘ . . . . 0
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'FIGURE 3. BOTTOM SURFACE SEDIMENTS IN MAUMEE BAY
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. shows this sand deposit.” The Turtle Island Cedar- Pomt Splt was -

1

Geologlcally, the Turtle ‘Island area COnSlStS oF a relatlvely
,'thlck la_yer‘ oF sand laying on-top of a lacustrine clay layer‘ up,to.

30 feet- thlck The lacustrine - clay was laid. ‘down’ by the glacial

"~ lakes Wthh once . cover*ed a_large part of northwestern QOhio and -
southeastern Michigan.. The lake clay is ‘in turn underlain by

‘'sandy glacial- till approxnmatel_y 80 feet thick with a bedrock of

E clluman dolomite below (Her‘dendorf’ and C‘ooper, 1975). Flgure 4
-shows a cross- sectlon of the geologlc materlal For*mmg “Iurtle Island.

) Tur‘tle Island is the ter‘mmal end oF a .sand splt that has
formed to the northwest from Cedar Point. : Figure 5

built by - nearshore currents movmg northwest between Locust Point -
' and Cedar Point.- These near‘shore ar’ llttor*al cur*r*ents are formed R
v,'b_y Stor‘m waves appr‘oachmg from' the_ northeast *.The currents plck
up sand and gravel, which over time have built up ~lur‘tle lsland .and
the sand- splt It 'should be noted that the mavigation channel which
'passes through the spit has" cut off. Tur‘tle Island from any r'eplemsh—
ment, because 1t is severed from the littoral current system (Her-
dendorF and Cooper', 1975) Turtle Island lies adjacent to @ com-—=
mercial deposmt of .sand- and" gravel Wthh is dredged to obtam aggre—
,gate for the concrete mdustry R : : o

"Ihe pmmary dmvmg Forces that pr*oduce current m the- Maumee o
River estuary are wind tides, seiches and river dlschar*ge The
estuary and harbor area  of Maumee Bay are. not” greatly aFFected by
. longshore currents because ‘of the sheltering eFFect of man—made Fills
(Milter, .1968). Thé outer parts of -the bay, in the v1cmlty oF Cedar.

Point spit and North Cape,‘ar\e more strongly effécted by longshore
currents, . Wind. tides are a direct result of wind stress which pushes
T water toward the leeward shore, increasing the water level at that
‘shore - while it is' .depressed on the windward shore. -As the wind force -
- diminishes, ‘the stress cannot maintain:the gradlent resulting in a ’
free oscillation of the lake surface or seiche., “The perlcd for a _
longltudmal seiche' (NE- SVV) on Lake Erie is apprommately 14 hours -
-~ (Verber:,  1960). Wind- produced Fluctuatlon occurr‘mg in conJunctlon “with
_'prevallmg low or high water have resulted in water levels r*angmg '
from 7.5 feet below (U.S. Army, Corps oF Engmeer*s,- 1945) to 7.4
above fCarter 1973) LWD. _ S o .- .

The I\/\aumee Bay shore and Turtle Island are exposed to stor*m
waves mainly from the east to northeast to north. The maximum Fetch
_distance for_the -Maumee Bay shoreline is approxi_matelywsc_) miles . -which
restr*'lcts the'developfnent of large waves.  The shallow nature of the bay
‘causes - ”deep water'" open lake waves to break, reform, and: break ‘again -
sever*al times beFore they r*each -the shore, thus dlSSlpatmg much of
their  energy (Benson 1975). “The max1mum annual "deep water'
wave  height whxch could be developed m the western basm oF L.ake -

, . . ) . \
. . 4 . . . ' B .
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Erie has been calculated by the U.S. Army, Corps of Engineers
(1953) to be approximately 8.1 feet at Monroe, Michigan during the -
_ice free period of the year. The depth of water at-which a wave breaks
is appr‘oxxmately 1 .3 times the wave height (U.S. Army, Corps. of
Engineers, 1961). No detailed analysis of wave characteristics is
_ available for Maumee Bay but Benson (1975) stated the generalization
that wave heights are ‘lower. in the bay than for the open lake due to:
. (1) predominately offshore winds which do not generate large near-
shore waves in the bay,. (2) fetch distances are . low when compared to
other portions of the Lake Erie shor*elme and )] shallowness of the
bay which precludes the formation or tr‘ah.nslatlon. of large waves. In
particular he concluded that the spoil islands adjacent to the navigation
- channel "exert "a "tremendous influence" on the wave characteristics of
the bay.  Waves crossing the spoil mounds interact with the bottom
and break, thus acting as an-offshore breakwater offering protection
‘to the west shore of Maumee Bay when waves are from the east or
northeast and for the south shore when waves are from the north or
northwest. Benson also stated that the subaguaeous portion of the
Cedar Point spit, including Turtle Island - can influence wave acttvnty
within the bay by buFFermg large open lake waves Fr‘om the north” and
northeast,

Soils

Soil, ‘the thin weathered zone at the surface of the islands, is
formed at the top of either bedrock or overlying till, clay, or gravel,
whichever is present at the surface. Soil is capable of supporting -plant
life and it should not be confused with these non—-productive deposits of
till, clay, or gravel. The nature of the soil that has developed in the
islands is a product of five factors:. climate, parent material, topo-
_graphy, effects of organisms (both plant and .animal), and the variations
in these factors throughout the time through which the soil has been
forming (Forsyth, 1965). Most important of these five factors in the .
islands .region is parent material or geological substrate, which may be -
limestone or dolomite,. glacial till, lacustrine sediments, or ancient
beach gravel, although - topography is locally important where ‘it affects -
soil moisture, )

Soils mapping of the island area by the U.S. Soil Conservation
Service is available for both Ottawa (Paschall, et al., 1928) and Erie
counties (Redmond, et al., 1971). Many changes in soils terminology
have taken place since the publication of the older map. A generalized



'ihter‘phetation of the 'mbd'er*n mapping of the soils on the islands - i

pr'esented in FlgUhe 6 and Table 12 Follow1ng the modern soil revis-

1ons tabulated by Hamilton and Forsyth (1972). The Followmg descmptlon o

of the major sotls groups in the island region was prepared by Dr*
Jane L. For*syth Bowlmg Green State Umversﬁcy

Romeo ‘soils..- ~ This gr‘oup occurs in-areas of shallow llmestone .

or dolomite, where exposures. of bedrock are common, It is. a rich,
_dark, organic soil, with a :loose, crumbly structure,.-which “is_high.

- - in nutrients and has relatlvely good moisture-holding capacity where
undisturbed -(Lutz and Chandler, 1946). It is easily destroyed by fire
. or by drymg and erosion where vegetation has been cleared. Because

of the extenswe dlsturbance in most areas of the islands, this.

. soil is commonly quite thin., In mature wobds, on the o’che‘r‘ hand,

- ‘this 5011 may be as much as a foot or more thick, though its average

. depth is not eaSlly determined because of the irregular, pmnacled

sur*Face on the soluble llmestone or dolomlte on which the soil occurs.
. Two -diFﬁer‘en’t_ soils;, the"'Ho'ytvil'le' clay loam and the Pyrmont _
silt loam, have been developed in the glacial till of the Erie lslands.

_These soils differ.in the amount of clay they contain and in the islands
~on which they occur. :

Hoyt\/llle SOllS..v This ghoup was For‘med in the clay—mch tlll of
the Bass Islands and appears.as a dense, heavy clay loam with scat-
‘tered pebbles and sand gr*ams As a result, ~water moves through

-the. soil: extr'emely slowly. Such areas can be identified by the pre-

“sence of standmg water* after a heavy rain. - The color of this soil

is generally dark gray; a result of long-continued organic accumu— -

lationi"and lack. of oxidation: An example of such an area on South
Bass Island is the box-elder woods along the road at the northeast
end oF the 1sland (McCor‘mlck 1968; Hamllton and Forsyth, 1_972)

Pyr'mont smls. Thls group was Formed in the tlll on Kelleys
Island that lS not So clayey as is the till-in which the Hoytville soil
was formed, Because this soil contains less clay, it is somewhat
‘better dhalned and -only very rarely does water stand on the surface.
The topsoil is gray, with a somewhat looser texture than that of the
Hoytv111e, and the subsoil, which is more. clayey than the topsoil,
is not as heavy and is brewner in color.

. \
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plowmg or local excavatlon may: also expose the underlying till. The

o ments - that _had broken. off the mm ‘producing a rock called breccia.

88 -

e - Mermill soils ThlS group was developed in thln lacustmne s1lt
.or ﬁne sand lying on till, the soil profile locally extendlng downward into
the: under*lylng tlll but to the untrained eye, it does not appear to.

" differ greatly from either the Pyrmont or HoytVllle soils. The Mermill

~ soil has.a gray-brown topsou ‘that is less clayey and less dense’ than.
the. Hoytville, .and it lacks the pebbles found in the Pyrmont soil,
. The lacustrine -silts "in Wthh this soil was. developed are pr‘obably
thlckest in the swampy Flats of northeastern Pelee Island and adjacent
.. to some_of the swamps-around thé edges of - the ponds on Middle Bass,
' North Bass, Kelleys, and Pelee Islands.

Belmor‘e soils ThlS group ‘was developed in the gravel of ancient
“cobble beaches and is restricted to a few .small. linear belts on ‘the:Bass

- Islahds. ' The soil appears as a very dark=brown gravelly loam, gradmg\

; down into a loam" contalnlng increasing numbers of cobbles (Paschall
et al., 1928) ‘Where the. soil has been plowed -or otherwise disturbed,
scatter‘ed :cobbles” may sometlmes be present on the surface, . but deep

:~Belmor~e -soil - is Ffairly: r‘lch but its porosnty tends to make this soil ‘
- very droughty. . The best example of ‘Belmore soil occurs on the gra— )
vel ridge at the southwest ‘end oF South Bass Island. :

- B - . -

© Caves.and -Minerals

- The Lake Erie l’slan‘ds, mcludmg Catawba and Marblehead possess
B a rather unusual cave .and sinkhole - topography.. - The carbonate bedrock 4
- of these lslands is"soluble in weak, naturally—-occurmng aCldS, such as
carbomc acld and various or*ganlc acuds. These acids have slowly
dlssolved por*ttons of the rock. producmg caves, smkholes ‘and other '

~ solution Featur*es. This process has taken place for ‘millions of _years,

- starting soon aFter the tlme when - the lime muds which had accumulated .
in the ancient ocean were drained of sea water. The solution process
initially. resulted in smkholes Wthh became Fllled with dolomite frag-

\Exposur-es of these ancient breccia-filled slnkholes are common on the
~ west shore: of South Bass Island

Solutlon has also occur‘red moré recently, producmg many small:
‘caves in. the bedrock. Thirty seven such caves have been reported for
k'_ the islands. . The general locations' of ‘caves on South Bass, Green: and
Catawba Islands are’ shown on Flgur‘es 7 and 8. - Most of the caves’
are the r‘esult of . solutlon and then the collapse -of the surr'oundlng and

. .. . . : . .- ) .
: N . N . _ .- . . : .
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overlying rock into 'thé void, The exact dr‘igin of the caves and
sinkhole features has been a.matter of speculatlon. The most widely

. accepted theory of formation has been advanced by Verber and Stans-.
" bery (1953). The theory . states that the structure of the- r‘oc_k mater—

ials combined with their mineral compo'sition and contact with water

. has prdbably resulted in cave and sink formation (Figure ¢ ). Speci--

Flcally, the Put-in-Bay Dolomite is underlain by the Tymochtee Forma-
tion.’ Wthh contains lenses or pockets of anhydrite gypsum. At some

‘time ih the past, water filtered down through the surface materials, the

Put— in- Bay Dolomlte and eventually into the Tymochtee anhydrite gypsum.

‘Anhydmte gypsum has the property. of swelling when in contact with

moisture, ‘Hydration increases the volume from 83 to 63 percent
The drastlc increase of volume- exerted approximately one ton of pres-

' sure per square inch on the surrounding ‘materials. Such pressure

caused a doming of the oyer'l_yl_ng Put=in—-Bay’ rock structure. Later,

_ the gypsum was dissolved away by . solution leaving a large unsupported
subterranean cavern.- Eventually, the roof of the cavern collapsed,

forming crescent shaped caves and caverns. around the perimeter, The |

“collapse generally formed large shallow circular depressions on the

land surface and created -small caves around the margins of these -
collapse features. In areas of Catawba and Marblenead, the lenses
of anhydrite. may havebeen thinner and_less extensive pro-

ducing only a slight doming, and eventually ‘resulting in the formation

of .a sinkhole rather than a cave. The lower levels of -many of the ,
caves, formed either by solution or collapse, are now flooded by water
coming in, along cracks and solution openings, from the lake and thus
causing ground water pollution- pr*oblems. F’er\r'y s Cave on South Bass
Island is the only cave of this type open to the qullc..

Crystal Cave is the most unusual cave on. South Bass Island
because of its mineral deposits., The walls are completely covered to
a thickness of two feet by beautiful blue celéstite crystals (SrsSO,).
These are very large, usually ranging - from eight to fifteen inches in
length and - are tabular in form. The appearance of the interior of this.
cave is that of an immense geode. This cave was discovered by Gus-
tav Heineman in 1891 while digging a water well,  The cave is about 30
feet below ground level .and consists .of two small connected rooms., It
had an original height of about three Feet- cr‘ystals removed from the

. Floor when the cave was deepened were sold to fireworks manufacturers

for the strontium (White, 1926).. Crystal Cave is open to thé public
dumng summer months, . : :
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FIGURE 9. - FORMATION OF CAVES ON THE LAKE ERIE .
o 'ISLANDS (Verber and Stansbery, 1953).
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In dlscussing the mineral deposnts of the L_ake Eme islands
I_anglms and Langlons (1948) state:

uL_ar-ge crystals of s';r*ontiu‘m sulphate'(SrSOA, ‘celestite)
~occurs in-masses in some known local areas: Strontian
Island was the name applled at one time to the present
Green Island, and an open pit there reveals the source
of supply ‘ofrsom'e crystals which were used in clarifying
sugar and for fireworks. = On South Bass Island crystals
are exposed in many places, but the greatest known mass
of them occurs underground. This mass lines the inner
surface of a-geode, and, since it has stepsleading down
into it, and is illuminated, it ¢an be seen from the
inside. Known as "Crystal Cave', it has been shown to
visitors “ea,ch‘éumm'er.sihce about 1885. Perry's Cave
:'is' one of the largest of numerous openings in the dolo-
‘mite, and it has been a showplaceAsihce 1'869."

Crystal and Perry s Caves are the only caves on the Lake Eme
lslands presently open to the pubhc.

: Dr. Davtd H. Stansber*y of The Ohlo State Umver*swy prepared

- the Followmg annotated list of mmerals oceurring on South Bass

Island

Celestite. The most abundant isléhd mineral appeahs to be

' celestite, the most spectacular deposit being that in-Crystal Cave

at the Heineman Wmery. Here it occurs as large bluish -transparent

'crystals, some exceedmg 15 inches in length and:3 inches in thick-
ness.  Smaller crystals of the same type are found at several places

along the west shore and in at least one of the other island caves.
Several specimens tak_en from. Kindts' Cave were. covered with a

" thick layer of travertine and would have been unidentifiable to the

eye but for the characteristic Crystéline form. Celestite also occurs
as large white concretionary méss_és in the massive stratum of
dolomite exposed on the cliff face of the west shore. ~The mineral
here is of a fibrous texture and usually milky opague, Many of these
latter deposits measure several feet in diameter and appear to be

or have been almost spherical. Several smaller celestite concretions
collected along the west shore contained small bmght yellow crystals

of native sulphur,

Calcite., . This mineral assumes a variety of forms on the
islands. It is usually found as "dog tooth spar' lining the inner walls
of fractures and pockets exposed along the shore. Some specimens
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exhibit all-but-transparent hexagonal ‘ci*ystalsf while others are.
opaque granular masses. At one site ‘on the southeast shore clear
calcite hasfilled several éxposed joints, and a number of perfect
\ cleavage rhombs of the mineral have been taken there., - This
locallty may be easily located by following the beach un’cll one Fmds
. water‘—wor‘n snow-whlte pebbles of thlS mmer‘al .

BariteQ Only one barite deposn: oF apprectable magnitude  has
‘been discov_er‘ed on the island., The: crystals here are small (0-5 mm )y
-nuMmerous. and milky white. - They have been found encasing calcite

) cr‘ystals mdlcatmg that_ they ‘were formed after that- mineral. . This

deposit is-located in the masswe dolomite stratum along the west shore
“just north of the present state park Many specimens of very small
“transparent barite crystals - have been collected along the southern por-
tion of the west shore but they were mostly lsolated deposlts no larger
than 3 cm -in- diameter, : - :

L Quar‘tz In several oF the thin bedded strata of dolomlte along -

. the west shore numerous small cherty concretlons have been- found .-

'~ While most of these quartz deposits appear to contam a large percent-
age of impurities, several held small transparent quartz crystals. :
. One’ such geode held crystals of translucent blue amethyst. Several

* specimens. of transparent .guartz crystals have been found along. the
'west and’ south shores, but none over 2 mm in length

, Egsomlte. One .might-expect water soluble minerals to be
absent in a- bedrock so ext'ens.'ively joilnted.. A single deposit of
epsomite was found, however, in a sheltered pocket in the west shore'
- cliff near the base of the Victory Antlchne - Several quart jars of -

" this brittle fibrous white mlneral were removed from the recessed

" .deposit with a spoon. The cliff at.this site is periodically drenched

with the water from: breakmg waves during storms. In view of this,
it seems llkely that. the epsomite may be deposited here between storms
by local evaporatlon oF mineral beamng gr*ound wateh.

Travertine. Many of the.island caves exhibit stalactitic forma-
tions of several varieties. Not only is. tr*aver‘tlne present as stalac-
tites and stalagmites but portions of several cave floors are covered
- with this "flow stone". Travertine may also be found under some
over*hangmg rock ledges along’ the shore : . ’

L

-\ -!

-\’- - - -

-\
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" Marcasite., The Tymochtee Dolomlte at- the base of the Vlctory
Antlcllne at. South Bass Island State Park has included within it small
marble-sized- aggregatlons of. silver~green cock's comb crystals of

* _marcasite. This mineral, -one of the iron sulphides, somewhat
resembles iron pyrite (fool's gold) in hardness, -color, and acid solu-
_bility. -Both give the odor of sulfur. when strUCk with. a hammer but
“their c:rystallme structure is distinctly different.: Perfect crystals

were - recovered from the dolomlte by dissolving the surrounding
matrix ‘in an acid solution, ~Iron pyrite was not found in.this study.
Marcas1te, however, was: located at several places in the cliff Slde

-‘between the state park and the south pomt hght

i

- Other. 'I\/lmerals - A thorough search of the island caves and
outcrops failed. to reveal any gypsum “deposits although it has been
found at a depth of B60-100" féet in island well drilling operations.

- Specimens of- selenite "and Fluomte have been found on the island, but
‘so far as I can determme neyer in the bedrock. Fluorite. of the type
‘found has been recorded for nearby Rattlesnake Island (Newberry,

'18_73)and several fine speciméns were collected from that island in
1955. " Gilbert (1873) reported selemte for West Slster Island. Other

_mmerals of igneous and metamorphic: origin have. been found in the
_ glacial till but these ‘have not-been observed in: the bedrock. I assume,

thereFore, that they were transported to: the island from the Canadian .

.’shleld by glacters some 12, OOO or more years ago.

The manner of depos1tlon of the island's native minerals remains
to be solved. Newberry (1873) Suggested deposmon by thermal sprmgs

o but: thls does not seem . likely in view of several facts which ‘have been

discovered Wlthln the past half century. At the ‘time -of Newberr_y s sur-

vey the nature of the- deep-lying rock strata beneath Ohio's broad
‘expanse of sedimentary deposits was not Kknown. It- was perhaps assumed

that igneous masses of a molten or nedar-molten state lay just. beneath -

T a relatlvely thin sedimentary crust. = Well records. (Hubbard, 1932)

have since. shown that the first non-sedimentary rocks lie 3,000 to
4,000 feet below the surface in Ohio.  These rocks are metamorphic
in nature and lie” lmmedlately beneath _sedimentary- strata which -have not

"'been metamorphosed. It seems unlikely that mineral bearing sprmgs

would rise from such a great depth in.view of the fact that those

strata lying just ‘above the metamorphic rocks have not been so altered.
This mdlcates that the underlymg rocks were formed and modlﬁed before
the deposmon of the overlymg sedlmentary strata. :



 HYDROLOGY OF THE LAKE ERIE ISLAND REGION

Water Circulation’

Clrculatlon in westehn Lake Erie is dommated by the large
mﬂow oF water' from “the: Detroit River: (mean Flow. approx. 210, 000
cfs), parttcularly west of the islands. = The ‘midchannel flow of"
this river . penetrates deep ‘into the. western basin, with a branch.
that flows eastward toward Pelee Passage on the north side of )
- Pelee Island : Eddies occurring on .the. SldeS of the Detroit River
. ‘result-in slugglsh movement that causes the water-to cling to- the
. shorelme. Adjacent. to the Mlchlgan, and to a- lesser extent the’
Ontario side, thése: eddles tend to retain the water*,’ causing a high
‘concentration of contammants. The Maumee River, with an aver'age
flow of 4,700-cfs, is the- second largest stream Flowmg into the
‘lake and carries 37% of the sediment loading to the lake but
. accounts For less than 3% oF the total water dr*amage to. Lake Eme
. East oF the dommatmg eFFect of ‘the - Detr~01t River, the pre--

vamng southwest wmds produce a-clockwise surface flow around the .
-islands. However, this surface flow -is often altered by changes

in the dlr‘ectlon, mtenstty and . duration of the wind. - Strong: winds
from any .direction.can drive- the surFace currents over‘ most of
the basm towar*d the wmdward shor'e : :

Bottom cur-r‘ents"have' essentially the same. pattern as sur—
~face flow in that part of the western basm influenced by the DetrOIt
.River. - However, in other parts of the ‘basin bottom currents. are.
commonly the reverse of and compensate for strong wind=driven
currents. Current meter data indicate -that bottom currents in. the
»VlClnlt_y ‘of the islands For-m a counter-clockwise -gyre to balance:
‘the clockwise surface. ﬂow (Her*dendonl= 1975). Both the surface
and subsurface rotary flows: in the island region appear to circu-
-"ldte clearer, .cooler centhal basm water into- the adjommg part of
' western Lake E?r‘le.' : . -

The char*actemsttcs of the major currents in western Lake -
Eme are outlined in Table 18, - water level Fluctuatlons seiches,
waves and alongshore currents are discussed ‘in' the Shore Er*osxon
section of this report. - THe hydr*ogr‘aphy of the western basnn,
‘including the .reefs-and islands, is pr‘esented in the Geology section.

3'. o . N . L
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TABLE 13

CHARACTERISTICS OF MAJOR CURRENTS IN -
WESTERN LAKE ERIET

I.. Homzontal circulation
' "A. Natural flow (hydraullc current) .
1. Is.a result of. hydraulic gradlent from “west to east
2. Has net eastward movement (umdmectxonal throughout
- water column). :
8.  Has low velocity (maximum estimate: \erber (1952).
for western basin, 0.15 ft,/sec.)
4. Has no compensating return flow.
5. Has other currents superlmposed on it, often _
. masking - natural -flow. ‘ . :
6. Is important in distribution oF dtssolved substances.
(84 -percent introduced at its source).
7. Is unimportant in transport of suspended material
.except in restricted chanrels.

B. . Wind drlven currents: :
1. Are caused by wind stress on water‘ surFace.

2. Are variable in direction. .

3. Have high velocity (up to 2.0 Ft/sec)

4, Move large. volumes of water in short pemod oF
: time (wind tide and wind setup).

5. Have subsurface return flow often assocnated

6. “Are modified by geostrophic . deFlectlon, remnant cur‘—">
) rents, basin topography, air and water temper‘atures,.
- and char-actemstlcs of the wmd .

CcC. Alongshore (httor-al) currents -
B 1. Are generated by breaking waves in the' nearshore zone.,
2. Have moverment generally parallel to shoreline (con-
trolled by nearshore topography).
3, Have “direction at an angle to wind or ‘wave progress.
4.  Have rapid velocity (up to 4 ft/sec).
5. Are-capable -of transportmg sand— and gravel-SLZed
) - ‘particles (llttor‘al drift).
6} D;ssmate rapldly when storm subsides.’

'D.. Seiche currents. : : o
1. Are created’ by standmg wave motion of seiches
(oscillating wave_s without progression).
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'01'.&00'

-1 Homzontal"an'd’vertical circul'ati_on.
' A, Density currents
1.

2.

oL B.‘ . Tur*bulence

e

L 2.

-III'. Vertlcal cmculatlon '
o A, Temperature: gradlent currents
1 L]

_of modlﬁcatlon or rejuvenation).
‘Have minimum wvelocity at area of maxnmum amphtude.

'b_y to—and-fro motlon)

‘b_y dissolved solid content and suspended material

; Provide mechanism for rapld dlstmbutlon of tmbu-

| solids—laden (turbidity curr‘ent)

. Have movement lakewar'd Wlth no compensatmg return
flow of same water (t_her'_mal, bar, Rodgers, 1965).

- compone nts.

ber to January) and warming period “(March‘ to. June).

48

TABLE 13 'CO'N"T ;

WESTERN I_AKE ERIL—‘J

Are degenerated by friction (seldom complete because

Have maxlmum velocity at -nodal zone. -
Accompllsh no net transport of water (balanced

Are the result of den51t_y leFer'ences between lake
water and inflowing water.
Have density differences caused by temper*ature, and

content leFerentlals .

tary inputs. .
Under-run. lake water when water is cooler and

Can over‘—r*lde lake water when warmer lf" SOlldS
content is not too high. R

‘Has random motlon wnth homzontal and vertlcal

‘Is associated. with. other types oF currents (partlcu-— -
_larly pronounced with wmd—dmven and. wave—gener'ated -
currents).’ .

Is eFFectlve in mlxmg and dlspersmg water masses

Are caused by heat “transfer (convectlon celh.
"Are most important during cooling period (Septem-~

. , . A .
. . . . v
' '
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TABLE 18 co'N"r

CHARACTERISTICS OF MAJOR CURRENTS IN
WESTERN LAKE ERIE1 '

‘8. Are characterized by ‘c,oc')_l‘ed surface water sinking ‘
. .as warmer water rises to replace it, a process that
: continues until water column-reaches temperature of
- maximum density (49 C) or by lakéward progression
-of a thermalvbar* -as the. lake is warmed. o

‘B. Sinkmg and upwellmg currents ,
1. When sinking, are caused by conver‘gence oF horizon-
o tal cur*r*ents, for‘cmg a downward movement to balance
. the water level. - ~ :
2. “When upwellmg, ‘are caused by dlvergences of hori-
zontal curprents, resultlng in an upward movement to
balance the water level

. after Herdendorf (1975)



» InFlow and .Dlecharé'e- ‘

The L_ake Eme basm,,excluswe of dr*alnage From the upper lakes,
comprlses -about 34,000 square miles, of which nearly 10,000 square -
miles are lake surface, The lake receives an average r*eplemshment }
of approx1mately 219,000 cfs of water from tributary streams. and pre-

: ‘-ctpltatlon ‘over the lake (Table 14y, Approx1mately 90 percent of" stream

flow. or - 80: percent of: the: total r*eplemshment comes: From the Detroit
‘,R’lver*, -the drainage 'outlet for Lake St. Clair and the upper lakes .

"“The. average dlschar*ge of the Detrott Rlver, as gaged by the U. S, l_ake
Survey, - is 176,000 ch, equwalent to, 20,9 feet of° water over the sur-.
face of the. lake - ‘per year. Sur*f"ace runoff. from the other‘ streams in

the basin is estimated at 20, 000 cfs, “which - represents about. 25 per- .

.- cent of the overland preCLpltatlon ‘while overlake prec1pltatlon is
23,000 cfs. Runoff and overlake prempltatlon together yleld an equt—
valent of 4 3 Feet per year over the lake. surface.. C

) The storage capaClt_y of L_ake Eme is approx1mately 2 5 times- )
the average annual mflow._ The shallow western- basin has a volume of. "

~ -5.8 cubic miles’ and a retention time of 45 days; the central basih has

a volume of 71.8. cublc miles ‘and a retention time of- 559 days and the
deeper eastern basin has a volume of 36 4 cubic: mlles and a r-etentlon‘
tlme of 283 days. ' ) _~ oot ‘ : :

Dlscharge from L_ake Erie: ls through the Nlagara Rlver at Buffalo -~

and the Welland -Canal-diversion at Port Colborne. "Combined outflow
' ’averages 202,000 ¢fs,. annually equwalent to 23.3 Feet of water ‘over
. the_lake. Evaporation accounts for between two and three feet oF
'water loss annuall_y From the lake surFace. -

" The water* budget f'"or‘ Lake Erie can be summamzed as Follows
»_(1) the Detrott River supplles 80 percent of thé water to the . lake,

: preolpltatlon on the lake .surface 11 percent,--and stream runoFF 9
"'percent () annual evapor*atlon nearly equals prec1pltatlon on- the sur— ]
face of the lake and exceeds runoff, ‘exclusive of the Detroit River Flow-
and (3) loss of water - from the lake is about 90 percent outﬂow and 10

- percent evapor'atlon .

. Water -Temperature and Lake Ice

'Wateh temper‘atur:es‘ in. Lake Erie undehgo widel seasonal fluctuations,

" ranging- From 33°F in the winter -to about 75°F in- late summer. Durlng

.. -severe w1nter~s, such as 1976-—1977 .up to 95-percent of .the lake is .ice .
: covened_ Fr*equently the western basm Freezes across, but only rarely

-

. ' .

N : !
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o TABLE 14
, RUNOF—'F DATA F‘OR TRIBUTARY STREAMS TO L..AKE ERIE*

) Streams in Michigan

Detroit River

‘Huron R_iver‘

Ra;i-sih River '
Others

‘Streams. in Ohio -

Ottawa River
Maumee River ~
Toussaint River

- Portage River

' Sandusky River
“Huron River .
Vermmon River’

Black. River )

A.Rocky River :
~ Cuyahoga River
.Chagrin River
_Grand River
’Ashtabula River -
'Conneaut Cr*eek
Others

_Otfer* Creek -

" Others .

' S‘tr:“eaiifhs‘ in_New York’
' Cattaraugus Creek -
. Buffalo Rtver :
Others

Streams in Pennsylvania

‘ : Est_mmated E_stimated ’
Drainage . Aver-age : Suépehdeq ' Dissolved
.- Area Discharge . Solids  Solids
(sg. mi.) - (cu.ﬁ:/sec) :(tons/year)  (tons/year)
————— 176,000 1,570,000 33,580, 000
890 570- -1 1,800 ~ 73,000
1,020 673 4,700 ‘91, 200
1,200 720 ' 4,000 25, 000
180 119 1,000 5,000
6,586 - . 4,740 . . 2,270,000 1, 370; 000
108 76 - 700 .. 4,000
587 . 892 120,000 - 91,7200
1,421 1,080 - 270,000 - . 446,400
403 310 12, 000 50,000
272 218 - 9,000 40, 000
467 - - 388" 15,800 766, 400
204 275 .29, 500 - 131, 400
813 800 260,000 419,800 -
267 315" . 85,000 90,000
712 769 212,000 1,340, 000
136 166 ". 5,500 . .32, 000
192 235 . . 4,000 20, 000
1,100 880 .200, 000 300, 000
176 200 4,000 . 20, 000
198 219 - 4,500 - 25, 000
‘500 800 . 137,600 226,700
375 . ‘545 ° -74,500" 357,300
325 488: 60,000. " . 150,000 .
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| Table 14 (Gontinued)

. : ; .. Estimated _ Estimated
S - Drainage ) Average Suspended Di_séo*lved
o S . - Area  Discharge - Solids = - Solids
S . 07T (s9.mil)  (cu.ft/sec) | (tons/year) . (tons/year)

. ‘Streams in Ontario

 GrandRiver -~ . 3,000 - 2,490 " .- 375,000 . . 500,000
‘Others ™ 8,160 © 2,530 ° 360,000 - 450,000

: ‘T'otgals for Lake Erie. Tributaries

24,357 ° 195,978 ~ . 6,030,100 - 39,857,400

“Muhicipal and Industrial (outflow direct to' Lake Erie) ..« -

SememX Ciieieee - 87,200 . 179,000

- P[ﬂe‘éipita-tion over Lake. Erie.
9,919 23,800 T mmmmmmemm s

| CGrand Totals for Lake Erie * ~ . -
34,276 . 219,278 . 6,117,300 40,038,400

AN

* Data sources: U .S. Geological Survey; Ont‘,ar‘iQ'Wate;r' Resgurpes

: Commission; Ohio Department of Natural Resources,
Division of Water and; Federal Water Pollut@oh‘Con-

- trol Administration. Col .

. s , . . . . . . . \ .
' . : . Lo X . . . .
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do the other basins freeze from shore to shor‘e. The ice cover breaks

“up in March or April and gradual war‘mmg contmues through the spring.
- Warming generally proceeds faster along the- shore because of warm
" runoff water and, particularly along the -south’ shore, because of the’

prevailing southwest winds which push the warm surface watér to the
right toward the south shore (geostrophic deflection). When the near-

_shore water has heated to the temperature -of maximum density (39.2°F),

a ‘vertical »\the‘rjmal' bar of water near that témperature forrms a boundary
between midlake waters that are less than 39.2° in temperature and the

’ contmually warming’ inshore waters (Rodgers, 1965). During "a period

of several weeks, as heating ‘progresses, the thermal-bar moves -

dtoward the middle of the lake. in a contracting motion. As the bar

moves offshore the midlake region remains nearly isothermal. In the

. central and eastern basins a .thermocline (zone. of. rapid temper-ature
" decrease with increasing depth) develops in the region shoreward of the

thermal bar.  The thermocline separates. the warmer eElhmmon layer
of the water from the deeper* cooler hy_pollmmon layer‘

Water Quality

"The ‘water of the western ‘basin is usually uniform in temperature,
top, to: bottom (isothermal), but ‘because of its shallowness it responds -
more quickly to atmospheric. temperature changes than the other basins.
Occasionally in summer’ the basin stratlﬁes thermall_y for short periods
which deprives the lower layer :of water a Supply of oxygen From the
atmosphere leadmg to rapid oxygen depletlor\ near the bottom, drastlcally
aFFectmg bottom organlsms. :

Nutmtlonal overenmchment -is the smgle greatest water quahty pro-
biem in western L-ake Erie.. Overenrichment-has.caused undeswable
mterFerence with water supplies, recreation, and fishing.- Nutmehts :
(such as phosphorus. and nitrogen) are generally not harmful in them-
selves, but in excess they can result in ‘tremendous ovehproductlon
of aquatlc plants, "especially the mlcroscoplc ‘forms. - Phosphorus con-
centrations ‘in the western basm are often 20 times or ‘more -the amount
needéd to- tmgger* oﬁ’ensxve algal blooms (F—'WPCA 1968) The common

. attached algae Cladophora grows in dense mats in the shallow rocky
" areas adJacent to many’ of the islands. Severe storms have broken

these mats loose -and washed them ashore to decay on. the beaches.

‘During low water periods (such as 1964) this has been a problem at

Kelleys Island State Park- by r*endemng the sw1mmmg beach unfit for .
bathers. : .
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In general the islands are far enOugh away from ar‘eas oF
industrial - discharge and’ agmcultur*al runoff that the levels of toxic’
substances, such as heavy metals and pestu:ldes, in the water are
low. Because of their locations in shallow bays near large com-

- munities, Johnson and Turtle Islands have the poorest surrounding

W..water' quality.. Turbidity is also much hlgher in the bays than in

‘the open lake.. ‘The water surrounding North Bass and Kelleys
,Islands is the clear‘est at tlmes havmg a transpar*ency of up to
10 Feet : : :

i The most abundant chemical constituents of Lake Erie water.
are .listed in Table 15 and shown graphically in Figure 19.. Lake Erie
“-waters are’ alkallne, having a total alkalinity of 95 ppm as CaCOg and
.an . average pH of. 8.3, Total dissolved -solids in the water average
" 173 ppm, with the hlghest concentrations -along the south shore. In
.. general, the concentrations of the major cations and anions 1n<;r~ease
‘Frorn west to east. Total dissolved solids, and calcium, sulfate,
" chloride, sodium, and potassium have all increased significantly in
fhe_ past 50 years (Beeton, 1965). The rate of increase of the major
ions ‘is shown in Figures 11 and-12,. ' : :

, Dissolved oxygen in the surface water varies. considerably -
depending on the time of day.and the season of the year. It is
_ .supplied to .the surface water by absorption -from the atmosphere
“(aeration) and is transférred to the lower layers by mixing until
the ‘saturation level .is reached for water of & particular temperature. .
Supersatur-atlon cah occur’ from a sharp increase in temperature or.
. as a result of photosyrithesis .in -aquatic plants. In- the past 15
" years several periods of tempor*ary thermal stratification and
accompanying low dissolved oxygen concentrations have been reported
in the western basin of Lake Erie. Severe oxygen depletion -has
~ been observed smce 1958 in the bottorn waters of central Lake Erie
dumng pemods of stratification. Concentratlons of less than 2 ppm
7 have been found over extensive areas. - ' : -

The Followmg dlscussnon outlmes recent water quahty ‘trends
'in the western basin of Lake Erie. _This information. was derived
from a three-year study (1973~1975) by- the Center for Lake Erie-
Area Research (CLEAR) of The Ohio: :State- UaneI“Slty in cooperation
. with the U.S. ‘Environmental Protection Agency. - This study was
' undertaken to determme the- eFFectlveness of water pollutlon abatement
measures on. c:ontrollmg lake eutrophlcatlon., : v

. P . . . . O )
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Dlssolved oxygen. Concentratlons of dtssolved oxygen in the

"wester*n basin of l.ake Erie fell to less than 6 ppm (mlmmum safe o
- level of sensmve fish species) from June to September during periods
- of temporary: stratification. The condition effected over 50% of the
. _basin. Carr et al, (1965) estlmated that 5 days of stratification were
) requu’*ed ‘in 1963- to reduce oxygen concentration of portlons of the
- .western. basin to.3.0 ppm, whereas, - 28 days were needed in 1953.
Dur-mg a period of hght wthds, Britt (1955) .reported an oxygen con—
: ) centratton of 0.1 ppm at a stratified statlon 2 miles west of .South

Bass Island. He associated this" observatlon with a large reduction
in the mayfly (Hexagenia sp.)’ populatlon of this area. l.ater, Britt

et al. (1968) reported (for the same area) a drop Fr‘om 3.0 to 0.1

ppm. (10—15 cm above the bottom) over the five day period 26 June.

“to 1" July, 1966. Two CLEAR cruises (Figures 13 and 14) in 1973
_Show values of ‘less than 3.0 ppm for a sampling horizon 1.0 m above
- the bottom. At these stratified sites. the dissolved oxygen -concentra-
“tion _rapidly’ fell below 1.0 ppm as the sensor neared the bottom,

" These areas oF low oxygen. were ‘west and north of the sites sampled

~ by Britt (1955), Addltionally, unusually large ‘quantities of silica,

S 21 July 1975.. Although oxygen values ranged between 6.and 9 ppm

" at the time of the cruise, the presence of these nutrients indicates a
b;probable regneratlon due to a prior anoxic condltton.

Total phosphoru's. In late Apml and early May 1974 the total

'phosphor‘us (TP) near the surl’ace was fairly high, r‘eﬂectmg the tur—.

bid nature of the water' contalmng phosphor*us-bearmg suspended parti-

" cles. - The:western,basm was strongly influenced by the Maumee

River inflow, greater than 70 ppb, while the central basin except

for near the Ohio shoreline was less than 20 ppb. - By early June -
ds the water- cleared the phosphorus level dropped accordingly, '
ranging from 10-40 ppb. In mid-August the central basin contmued

to deliver hlgh concentr'atlons of phosphorus to the western basin, whereas >_
- the Detroit River mid-channel appeared to be contributing much less

phosphorus- ‘to the lake. Storms in. ear~1y September. caused a peak
concentration of phosphorus in_the western basin._and shallow western

- portlon of the central basin. Concentrations greater than 90 ppm
“were measured in Maumee Bay. The eastern half of the central basin
o persisted - w1th levels below 10 ppm In late October, after overturn; mix
- mixing caused a ‘general ‘moderating of the phosphor‘us level by lowering
- the concentratlons in the western basin and mcreasmg them in the cen=
. tral basin.:



[ ) . ‘ .
. , . ,
: : PR . . . . .

of -
o

S o R 0T gg8 CE,86

SN kysnpuns
o |
oIt

“ o |Wdd T WAYIINI ¥N0INOD y
= rel6l -2T-0T AT T 3SINYD T
% IN39AX0 Q3n0SSia woilog| |
g Mm:o.m S R

‘8] $£3j15)

60 -

,>o...m saw

. 'S| 134818

»

5] Jeisis3 @
. 'S 2

A9

's1.434815 3ipPiN §

i ’ . . O_N.d._.ZO /./ S woireq | (i
L N ) /I.llove:..lq\ o828 oo—/no/If LA



Ci €8 .02 (&8 i o 0E,E8

N O TR e 2 | Wdd T IVANIING HA0INGD | e

AN T T lelel 0g-62 oNY ¢ ISINYD|
Em;xo Q3IN10SS10 zotg
. KR

\ st shalax)




- “depletion oF dlssolved oxygen in the thin hypohmnlon of -the western
g *phorus was observed. In’ early September when the anoxic ‘hypo-—

the bottom .were as hlgh as.5-fold greater than those on’ the -surface.

" enced a declme ‘and - those in the central basin an increase during the

-~ In-early" September the. southern half of the: western basin- again =

© _Maumee and Detroit Rivers was again well lllustrated - Most of the

: The total phosphorus in the bottom waters For early May and
-early June 1974 showed: similar patterns to those found for the sur-'
- face waters, but the concentratlons were approximately 10 ppb hlgher‘

" near the bottom. In mld August -when stratlﬂcatlon resulted in the . -

_ part of -the: central basin a considerable increase in the total phos-
- limnion reached its maximum extent, the total phosphorus levels hear

"'The influence of both ‘the phosphorus=rich Maumee River and the rela-—-
- tive less. phosphorus laden Detroit River rmd—channel on ‘the bottom

' 'waters of ‘the western basin was Stlll apparent -at this time, In late

: October the complete ‘mixing oF the lake lowered ‘the total phosphorus

in the . bottom ‘water except for a _small area northwest of Cleveland

- In general the bottom concentrations in the westéern basm had experi- .

- period of the 1974 survey (Aprll—October) ‘Concentrations 'and quanti=
-ties of, total phosphorus ih the western and central basins of Lake Erie

';were determined "during six crutses in 1975 (F—ngures 156- and-16). Con-
" - centrations in bdth basins were notlceably hlgher in 1975 when compared '
' lth 1974 measurements. oL ST A, :

Soluble reaétlve phosphorus.‘ In late Aprll and early May 1974
the soluble reactive phosphorus (SRP) . in- the surface water of the wes—
-tern. basin ranged. from 10-40. ppb, whereas all of the central-basin -
;surFace water was less than 10° ppb and most of. it léss than. 1 ppb-.
By early August phytoplankton growth had lowered this concentratlon ‘to
less than 5 ppb over most of. the western basin except near the mouth
of the Maumee. Rlver where levels ‘over 15 ppb weére detected. Con-
centrations rermained less than 1 ppb over. most of the central basin. -

. increased, in soluble reactlve phosphorus which _extended- eastward into
the southwestern portlon of .the central basin.. -The. influence of the

'central basin -remained at less than 1 ppb I late’ October, Followmg
overturn, the surface concentratlons in the western basin were dra-
matically decreased _whereéas most oF the central basm, partlcularl_y

the Oth Slde mcreased to 1 -5 ppb : :

. Bottorn soluble reactlve phosphorus concentratlons in’ ‘late Apl"ll
and early May were essentlally the same as those: found near the sur-
‘face except that- bottom levels near the mouth of ‘the Maumee River
were as high as 80 ppb. However, by mid- August the depressed
“oxygen levels in the thin hypolimnion -in the western central basin had -
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resulted in the regeneratlon of phosphorus from the bottom sediment

“with concentr‘atlons as high as 25 ppb. The process continued to

spread throughout the central basin .as more and more of the hypollmn—
ion became anoxic. In early September phosphor‘us_ was being regener-
ated at a rate to produce concentrations from 10-50 ppb in most of the
hypolimhion. Following overturn the bottormm concentrations in the cen—
tral basin fell sharply to 1-5 ppb but a SIQmFlcant net-increase had
r‘esulted over a six month pemod ' :

Trends i-n-_the 1974-1975 concentrations and quantities of soluble’
reactive phosphorus in thée central and western basins of Lake Erie are
depicted on Figures 17 and 18, Table 16 shows ten year trends for
total and- soluble reactlve phosphorus and three forms nitrogen in all
three. basms of lLake Erie, Both TP and SRP .indicate improvements
in all three basins with the greatest reduction in the western: and least

. in the eastern basin, With decreased loading from the Detroit River

this type of cleansmg pattern would be- expected, . However, data from N

the pemod 1970 (Burns and Ross, 1972) to 1975 show no significant

change in the open lake concentration. Similar methodologies and
statistical treatments have been used during this latter periocd, where
the 1963-1965 studies utilized different techniques. The central. and
western basins of Lake Erie appear to have stabilized at a mean. annual

load of approximately 6000 metric tons of ‘phosphorus.

Chloroghzll Chlorophyll, green plant pigments essentlal to photo—‘
synthes;s,:canlbae used.as an indicator .of the relative algal biomass in
an aquatic system. An analysis of chlor‘ophyll concentrations over a

- period of year*s may show long.tehm trends in algal populatlons.

In 1967 the Fedehal Water Pollution Control Admtmstratlon (1968)

' conducted 8 cruises on Lake Erie during which chlor*ophyll aand b

deter*mmattons were made on water samples from 30 statlons. The
mean annual concentration for the western, central and eastern basins
was . 23, 9 and 6 pg/l respectively.

Glooschenko'et al. (1974) r*epor*ted on chlorophyll determination
from 10~ Lake Erie cruises during the pemod April to December 1970.
They found the highest mean chlorophyll a values (11 Hg/1) occurred

Codn the mid-western basin, with a second maximum (6 ug/1) in the east-
- ern basin north of Erie, Pennsylvama. " The southern shore of the central
‘basin was also char‘acter‘lzed by . high values, partlcularly east. of Cleve-

land Ohlo. The lowest yearly rmeans were found in the eastern portlon

_of the central basin and rmost of the eastern basin (3. ;.J_g/l)‘



..m lwvd

- gl6l : . vieL . L6l
_O_Z_Oﬁm;<_ﬁﬁw:z.<:2_u_v*o_z_o.m.<_ﬂ

_:7

D]

2

iE

5
[

D]

- uiseg ‘|BJauad -

66 - -

| SRP CONCENTRATION (HG/L)

L Segy

| | SL6T - 7L61 y | SRR
L DIVINI mzo:s:z%zou SNYOHdSOHA 3 u>:o<§ ﬂmaom S

: mm:o:



3.1va
. Gl61 : o . “ , #Nmr , £.61
QIN31O 1S3V Ty T.Sginké—&_ PO yNY OIS V) D ﬁ_<<_d:<4_&_“;—o_ N,;Oy m»d\—ﬂ

v \\ O
\\\\,\f . /\/ | C— UISEE UIRISIN
[
Z
o .
.
e
| | R
€= uiseg leaued .,.....ooor | Y
o oz
5 5
| "
C 04
LR
+T00S5t Z
, oW
. @)
Z
Q
O
o
B A
: 0
..u,ooom,
. + oogse
al6l - an = _
E]R-E! uv_<._ NI >.:._.Z<:O SNYOHISOHd m>:.u<m~_ u._m:._Om_
8l. mm:w_n_ | |



- 68

L TABLE 1\6

TEN—YEAR CON\PARISON OI— MEAN

"WATER QUALITY IN LAKE ERIE

TPERCENT OF]

1973~74 — Center for Lake Erie Area Research '
Great L_akes l_abor‘ator‘y C

| R PERIOD OF OBSERVATION rp-verah Vi
o : _ — - — " ' ANTITY
PARAMETER -1963 -~ 1865 . 1973 - 1974 pSUESEN'lr IN
IR mg/t | tons (M) || - mg/t | tons (M) |- 1978-74
"vTovtal,P'hdSphoms’ ) R , : o .
Western Basin. 0 160 | 3,800 . 0.035 | 839 . 22.1% -
‘Central Basin .. |0.065 | 20,000 | 0.017 | 5,207 26.0
. Eastern Basin‘ 10.060 9, 100 0.030 | .4,554 50,0
i Soluble Phosphoms - - o
Western Basin -~ |0.032 700 '0.005 180 18.6
‘Gentral Basin 0.010 |- 8,000 | 0:002 706 23.5
Eastern Basin .. [0,010 | 1,800 - || 0.005 759 '50.6
| Total Inor}ganicf
| Nitrogen -~~~ R S - - )
‘Western Basin 10.350 8, 400 0,298 7,090 . 84.
© Central Basin 10,176, | 53,000 0.157 .| 48,663 .91.8
Easter‘n Basin 0.176 | 26,700 0.158 | 23,984 89.
| Nttr‘ate—Nltmte
.,-Nxtrogen» ' E T ‘

‘ ) W_es}:e_rn Basin 10,124 2,900 - |t 0.274 6,532 225.,2
Central Basin - " 10.090 -|- 27,000 - 10,143 | 44,416 164.5
‘Eastern.Basin - -|0.090 | 13,600 0.084 | 12,751 ° 93.8

Ammonia Nitrogen S R

. Wé_stér"n B‘_a's_i-n‘ - 710.158" .‘_3,800' - 0,024 - 558 14.7
Central Basin 0.086 .| 25,700 : || 0.014 | -4,247 16.5
Eastern Basin -~ - 10.086 | 13,000 0.074 . -| 11,233 86 .4

Data Sour‘ces |

'1968—64 - Federal Water Pollutlon Contr*ol Admmlstr'atlon (FV\F’CA 1568a).

. A . . ‘
. . . . \ . .
oy - .
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Investlgatlons by the Center for Lake Erie Area Research and the
Great Lakes Laboratory showed a distinct gradient in: chlorophyll a con—

. centrations from the western basin to the eastern basin in 1973, simi-
~ lar to that foundby Glooschenko et al. (1974).. Basin values for the
' period July to October are given in Table 17. The central basin has

“ been divided ‘into -a western and eastern half to demonstrate the marked

gradient across this basin. = The western half showed a definite transi- .
tion zone due to the mFluence oF large algal populations in the western
basin, whereas the eastern halt= was similar to the eastern basin and
contalned the -lowest chlorophyll a concentration in the lake during the

. summer. Figure 19 presents'a graph of - chlorophyll a concentrations

in the lake during the period June 1973 to December 1975 which- demon¥

‘strates the rela_t[on_shlp of the basins and the seasonal variations which
-occur each year in response to algal populations. . - :

Trends. in the chlorophyll concentration in Lake Erie surface water

"is shown. in Flgure 20. . Although the 1967 data contain both chloro-

phyll a and b ‘a definite. downward ‘trend in the western basin biomass 1e_

_ ,lndlcated ‘when compared with the other two basins, “This trend is con-
A snstent with ‘other chemlcal and blological parameters which™ also. show

a major improvement in the western basin and lesser amounts of recov-—

~ery for the other two basms. The lmprovement appears to be related"

to the reduction in nutrient Ioadmg from the Detroit Rivéer and other

' tributaries which enter the weéstern basin. . Therefore, the nearly three-

year Flush[ng rate of Lake Erie would be expected to slow the response
to reducéd nutrients in the down stream basins, If the present trend
bontinués, increased recovery should be observed in both the central
and western basms. '

TAB LE 17

AVERAGE SURFACE CHLQROPHYLL a- IN LAKE ERIE - 1973

uG/L
o Western . — Central Basin T Eastern.
D'ate A 'Basin : .WestAhaIF East half| Basin
Mid-Jduly ~ | 9.8 | aso 1.00 | 3.28
August.?_septefnber' : 15.08 ” 4.92- ) ,2.310' 3’.857
Mid-October " “1-.1.38' - | 8.9 | 7.77‘,‘ 6.12
_ Annual ’-Me_a.h HE 11.94 - ‘ 615 | | "3.99‘_ 4,42
Annual Ratio 2.70 | 1.48 N 0.0 | 1.00 .
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Dumng the pemod 1973~ 1975 chloroph_yll a concentratlons m the
'wester‘n and central basins of Lake’ Erie have mcreased (Flgure 18).

- The peak summenr concentration (volume: weighted) in the western basin
has riseny’ From approx1matel_y 12 ug/1 in 1973 to 21 pg/lin 1975. Int
t’he central basin the peak- concentration occurs ‘in the fall., - A 51m11ar
increase was observed in this. peak From 8 ug/1 in 1973 to 10 ug/l

in 1975 Intermedlate concentratlons ‘were found m both basins in

. 1974, - Volume ‘weighted- quantlttes of chlorophyll a also - increased in. the -
western and central basins from 1973 t_o 1975 (Flgure 21) The central
basm quantltles 1ncr~eased\51gmﬂcantly between 1974 and 1975 but the
mse m the western basm was - less pronounced :

» : Table 18 shows the ratlo of chloroph_yll a concentratlons in the

) western and central basins. - The -western’ basm concentration dumng

" spring and summer-is. normally 2 to 10 times greater than the eastern -
part of the central basin. In fall there lS ‘less difference in the basms. .
—~The ratlos between 1973 and . 1975 reveal a trend toward -a decrea51ng
dommance of’ concentrations in the wester'n basin, particularly in the Fall
This is:probably the- r*esult of a decrease in nutment loads - to the western
- basin Via the Detroit River coupled with the regenerated nutment '
, added to the central basm aFter Fall overturn. . - e

' '
' . ' . . . . ., . X
X s ) . . L R . -,
. Lo o X v . .
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TABLE 18,

RA'] IO OF CHLOROPHYLL

CONCENTRATION'
IN WESTERN. AND CENTRAL BASINS oF

LAKE ERIE 1973 - 1975

WESTERN BASIN

CENTRAL :3ASIN

1975

DATE - .
: West Half Fast Half
April
1974 2.91 1.44 1.00
1975 2.338 1.41 1.00
June :
1974 3.95 .80 1.00
1975 - - 8.78 1.37 1.00
July o k,
1973 4.77 . 2.05. 1.00
1974 - 9.82 2.23 1.00
1975 7.45 1.20 1.00
August ‘
1974 6.21- 2.09 1.00.
%_ptember\ ]
1973 4,95 2.20 1.00
. 1974 4,75 1.92 1,00
1975 2,57 1.62 1.00
Qgtob,eﬁ ' -
1973 1.56. . 1.08 1.00
1974 1.89 1.62 1.00
1975 1.22 0.98 1.00
Decemmber S A
~0.70 1.13 1.00
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CLIMATOLOGY OF THE LAKE ERIE ISLAND REGION

L.ake Ehie Basin

The climate of the _ake Er‘le basm is classlﬁed as temperate

) hum1d—contmenta1 The location of the Great Lakes thween the source
"~ regions of contrastmg polar and tr*oplcal air masses ‘gives the- region
r‘apldly ‘changing and complex weather- patterns. The average annual
air temper‘ature for Lake Erie land stations ranges. between 47°F and.
1OF The hlghest average monthly. temper‘atur‘e occur‘s in July )
: ,(70 F:to 75 ) and the 1owest m January. (24°F to og® I:). Appr‘o>_<‘ir~_nate
_extr*emes are. —20°F and 100 F '

The- average annual precxpltatlon in the Lake Eme basin is about 35 inches ‘
‘and ranges . between 32 and 38-inches. The total land area which. drains
into Lake Erie, excluding that above the Detroit River, -is only about
three times the area of the water surface of the lake. The lar‘ge _
expanse of wadter affords a great oppor‘tumty for evapor‘atlon, and the
amount of water -lost in this manner-is nearly equlvalent to the average’
~pr~ec1p1tatlon over the-lake. During -dry- periods rmore water may be
evaporated Fr*om the lake: than flows into it from all of its tributaries.
Under these ‘conditions Lake Erie dehver*s into’ the Niagara River a ’
smaller quantlty of water than it r‘ecelves from: ‘the Detroit River.

OF the total possnble hours oF sunshme For‘ the Lake Erie basm,
the amount is gheatest in mldsummer‘ (70 %) and least in wmter‘ (40 %),
even though 70% of’ the preCtpltatlon occurs between March and August.
" The proximity of the cool.lake watér and the large -amount of moisture
" 'pu.t,'into th‘e 'a'_ir‘ by'evaporatio'n caus‘e F-r‘e'quent periods of fog.

v Lake Erie, because of its comparatlve shallowness, its. northeast— -
. southwest omentatlon, and strong winds from - these dlr‘ectlons, can raise
a danger‘ous sea -in a short period of time. .Prevailing winds (most .

~ frequent direction) are from the southwest (Figure 22). The sthongest
winds come from the westerly quadrants with a secondary ‘maximum from.
the northeast. The average monthly wind speed ranges from about’

8 -mph to 18- mph with the hlghest average- occurring during the wmter‘
",months -and in the easter‘n par*t of the Iake.

_ The pr‘edommant southwest and west’ wmds over: Lake Erie are
- explalned by Powers, .et. al. (1960) in terms _ of "Str‘eamlmes" of air-
movements in the Great Lakes; ‘region . Flgur‘e 23 lllustrates the o
streamlines ‘which influence wind directions in the island region. Masses
- of air moving from the west are abruptly shifted toward the - nor‘theast

. pr*oducmg a 'southwest wmd
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Lake Erie: f‘IVslan‘ds :

‘This sectlon on the chmate of the Lake Eme istands was prepared
by Dr. Ronald L. Stuckey of The Ohlo State UmveFSLty - This information
. was complled _as part of" a study of’ the flora of the - 1sland "r'egion; ’

"The Lake Eme 1slands have a cllmatlc variatlon which is unlike )
_ that of" the mainland region around the lake. The ‘annual .mean temperature
range is greater, the. dally range between the maximum and minimum -
temperatures is smaller, the pr‘empltatlon is less, wind velocltles are

.~ _greater, and the Fr*ost—fr‘ee seasons are longér. The wester‘n basin . of
- Lake Erie, the warmest. lar'ge body of .water in the Great Lakes, has

a pr‘onounced effect . upon’ the chmate of the islands compar*ed w1th the
cllmate oF nearby mamland statlons (Verber 1955)

‘ Temper*atur*e. Based on the data for 1950 the mean monthly
'temper'atur'e r*ange between the maximum and minimum temper‘atures was

18,7 F. for Put—m—Bay compared Wlth 21. 5 F for Bucyrus, within 50 miles -

‘of the lake (Table 199. The great thermal stability. of the water acts

as a damper between ‘sudden heating or coolmg The mean temperatures
_-for Jarnuary, - the coldest month and -the mean temper‘atur'e for July,
-the warmest month, are’ glven for the five stations from the 1slands and
the- ‘mainland (Fable 19). . Put-i n—Bay ‘has the lowest mean temperature

in January and the- hlghest mean temper‘atur‘e for’ July, accounted for by
the frozen lake and the greater solar* radlatlon at - Put—- n—-Bay . compared to -
other' statlons at the same: latltude. ' : - - ‘

. Pr‘eéipit’ati"on. N T-h'e ‘a_nnual pr‘eci-pl’tatio‘ns is noticeably less on the

~islands than at the other adjacent mainland stations. The variation in
1pr~ec1p1tatlon for three of the islahds and four- mamland stations compared,
- shows"a progressive decrease from. Bucyrus to South Bass Island -

(Table 20). Alexander (1924) reported. that North ‘Bass . Island, -for the
.years recorded had the lowest annual amount of precipitation, 27, 82
- inches compared to 30. 04 for South Bass.~ The decrease in. summer
rainfall is due to the deflection of thunderstorms’ around the lake rather.
“than passing over. the islands. The storms that do-cross the lake do
" pot form-ds much rain because higher- air temper‘atur\es over land’ can
- maintain_ the energy needed to develop: thunderstorms wher'eas cooler
temperatures over the lake do not provide enough energy.. Because of
low. rainfall, hlgh solar radiation, . and continued movement of the air‘,_
evapor‘atlon actually exceeds prectpltatlon in June, July, and August,’
: The evapor‘atmn/pr*empltatlon ratio affects the seasonal aspect of the- flora

in. that the dr‘yness of the late surnmer" and fall is r'eﬂected by the paucu:y

=of ter*r*estmal herbaceous vegatatlon._ - ST o T
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Growing - seaSOn.~ Although nearly the most northern por‘tton of

N the state, South Bass and the other islands have the longest Frost-

free pemod of any area in the state of Ohlo. - South Bass Island has an

iaver‘age frost. fr‘ee per‘lod of 205. days, whlle Bucyrus has’ an average . of

154 days (Table 19). North Bass has a frost=free period of 206 days
(Ver‘ber‘, 1955). The . hlgh heat “capacity of the lake (Flgure 24)
prolongs “the summer temperature far mto Fall Whlle the small range

- of temperature between the maximum and the minimum daily temper'ature .
" . permits a long- spmng_,(Tab,le 21). - The long - frost free- per‘l_od ~however,
does not indicate a long growing. season. - The--spring.temperatureés -are

retarded, ‘and the threshold: temperature, or- temperatur‘e denotmg the
begmmng ‘of the blooming - per‘lod of the f’lor'a, Lin-the spr‘mg, occurs much
later -on the islands than on the mainland. Thls r‘etar*datlon is reflected

‘by the average date of the last 'killing'f"r‘ost -which is around April 15

for the islands, contr‘asted with May 20 for the interior of. Ashtabula |
County, nearly in the same latltude, and  with Apml 30 as. far south. as
Columbus. Slmllamly, the aver‘age date for the first kilting frost .in' the

| fall.is around October 30 For‘ the islands, contrasted “with September* 30

for - Ashtabula: County, October: 15 for Columbus, and October 20 for.

' Cmcmnatl. Thus, the' average length of the gr‘owmg season For the

'lslands is over 192. days.»
»Michocli?‘na-tes'; ' Mi;t:rooll_r’natic -conditions on '__S'outh Bass- Island.

were determined by sampling at 37 different temperature ‘stations from

July 1944 to: August 1948 (Vehber‘ 1955).  The Followmg seven micro-

. -cllmates wer‘e apparent: - (1) hlgh and (2) low. leeward .shore statlons,

(3) hlgh and 4) low wmdward shores, (5) hlgh and (6) low mland statlons,
and (7) wooded areas. Dally temperatures showed the most sngmﬁcant
Changes. In- wmter,»the variations. between the low frost pockets . and

the hlgh lee shore stations were as gréat as 18° F.; “During the summer

..:the lee shore statlons, especially the East Point-area, - were- the war‘rnest
'.parts oF the island. = The frost Fr*ee season for the island varied in 1845

from 187 to 251 days for the various- selected mlcrocllmatlc habitats.
This range-on the island; however, is . greater ‘than that whlch normally
occur‘s between South Bass - Island and Bucyrus. : :
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o ‘AVERAGE MONTHLY AIR AND WATER TEMPERATURES
- AT PUT=IN-BAY, SOUTH BASS ISLAND, 1966 ~ 1971 - 1976.
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32.48
33.64

| 37.29
45,87

| 55.81

- 69.33-
76.81

| 74,13

| 67.17

1966 | Jaruary | 80.2 | 16:9. | - !
.| February = | -81.4 _ | 20.2
March - .| 46,9 | 29.2°
1 Aprit |- 82,7 ¢
- May . 58.5 |- 44.1-:
" June- | 80.6° | 60.7° |
[uuy | 86,0 -] 66.0 -
. o] August - | 80.16°{ 62.42
" - .| September | 73.6 | 56.3 .
. | October: - |'62.0:-| 44.:7 55.16 -
| November- | 51.0 | 385.9 | 68 , 5.00- | 43,93
| December- | 37.6 | 25,8 | 63 | 11 | 4.90 | 35,94
1971 | January  : | 30,1 | .15.03 - "33.00 |
© - -| February - | 85.57° | 21.5 1.83.21
_March- | "41.3 26.5 | 34.80
April - - | '55.6 | 35.4 - 44,23 |
- May . - [ | ©67.74-| 47.87 55,73
| June - 82.2. | 61.37.-| 69.77
S luay o 83.0. | 63.6 75.50
| August” - | 78,9 .| 62.4 | 73.73
. Septermber | 76.9 ‘ .71.00
. | October | 68.0. | 55. | 88.80 |
| November | 41,2 .|"86.8 |- 4910 .
. . | Decermber |.45.0 | 31.1 38,57
1976 | January -- | 29.3 [ 16.2 | 34,10
.| February | 44,6 | 25,2 | -338.,97
| March | s3.0 | 84,0 | . A | 39.81:
- April - | 610 | 41.8° | 85 | 20 | 1.97 | 49.23
May | 7.5 | 49.2 77 [.388 | B8.79 | 56.61
June - 62,5 90 | 53 | 2.58 | 71.58
July - 84,7 |.65.2 | 98 | 59 | -1.65 | 74.45 |
August - | 80.3 3.1 | 89 | 55 | 1.67 |71.48"
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-S}HO'R‘E_ ER‘OS--ION«TIN TTHE 'I;AKE ERIE -I:‘SL‘AND'— REGION R
The record hlgh water levels in l_ake Eme dumng the past ﬂve
_years have contributed’ gheatly to increased erosion of the shores. .
- The narrow beaches Fhontlng ‘the shore bluffs of .the lslands have =
been submer-ged exposmg the bluffs to direct wave attack and ero-

. sion by alongshor‘e currents. - Severe stor‘ms have resulted in pro-
“found’ changes in shorellne oonﬁgur'atlon and dlShuptlon of man's use

‘-of the. coastal zone. ST

:'_ "Waten ‘l‘_ie:ve‘ls :
: Water* level changes on Lake Eme are oF two pmnmpal types

_f_(1) long per*lod and (2) short period osc111atlons. LLong period Fluc-—
' tuations are r‘elated to’ volurnetmc changes oF the. lake, -caused prin-

cxpally by vamattons in. precipitation,- evaporation and runoff.. These'

;.‘changes include both seasonal fluctuations and those occurring over -
a pemod of* several years. _Short period Fluctuatlons are due to. a
 : tlltmg of the lake suhf’ace by ‘wind or atmosphemc pressure differen-
:‘tlals. Wind tldes, selches and harbor surges, which have pemods

-from a few seconds to- several days are examples of short term’

w_oscdlatlons._ Sun’ and lunar tldes are negllglble, resultlng in maxi-

mum ﬂuctuatlons oF 0. 11 Feet (Vehber‘, 1960)

’Water‘ l‘e‘vels at the'ends oF l_ake _E'rle‘ (Toledo and BuFFaloj have

©a.much greater fluctuation than near ‘the” cénter. - ' Tilting of the lake

" surface is analogous to the up  and. down movement of the ends of a '

Qteeter-totter while the center is stable. . High water levels coupled
.w1th northeast ‘storms. ‘have produced a maximum rise. in.level of 9

- 'feet above Low Water Datum at Toledo. Conversaly, low. water and

. southwest wmds have lower'ed the level to 7 feet below Datum, a

- range of 16. Feet: Under the influence of wmd, currents tend to bank :
" - .dp water dn the wmdward shore. This forced movement of the lake

'surface is known as wind tide and the - amount of rise produced is the
wind’ setup. "~ The''resulting free’ osc111atlon ‘of the lake surface caused
. by the. lnequallty of water level is called a'seiche. Such Free ‘oscil-
latlons are nearly contihuous -in_the lslands l"eglOI’l and . most often

- have a period of 12 hours -and amplltude oF less than 2 Feet (maxi-

S mum’ amplltude 5-6 Feet) '

The maJor selches on Lake Eme ahe essentlally parallel to the

»Alongltudlnal axis oF the lake. _Selches along ‘this axis have a.period of .

. X . . s . . . . . ot -
. . . . L . : . : )
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- approximetely 12-14 hours, . Seiche periods _as recorded for. three

years at a.water level gauge at Put-in-Bay-on South Bass - lsland
indicated that longitudinal 'seiches were in operation-about 44% of -
the year, Surﬁace winds from the southwest or northeast are
likely to- produce such seiches along the long axis of the lake.
Wind records from Sandusky, Ohio are in agreement with the
Frequency of seiche pemods surFace winds from these dlr‘ectlons
occur appr*oxlmately 150 days (42%) oF the year,

“Wave Action

Wave action Follows wind action ver‘_y closely on L_ake Erie
because of the shallowness of the lake. Swells, however, often
continue into.the next-day after a storm subsides. The depth of
the water and the direction, velocity, duration, and open water
fetch of the wind collectively determine the‘char*‘acter‘istics of waves
at a given location. The U.S. Army: Corps of Engineers. (1953)
estimates that off- Marblehead Peninsula, w1th a fetch of 150 miles
and a_ wind velocity of 30 mlles per hour, the maximum wave for
Lake Erie is developed in 20. hours._ Given these conditions a
wave 12,5 feet high with a 6.5 second period can be developed.
Waves of this ‘height break offshore, but reformed waves up to 3.5
feet in height can reach the shorelme of the 1slands.

Alongshone_ Curhehts

As waves approach the shoreline the water* level rises at the :
shore and the excess water escapes as alongshor‘e (llttoral) currents.,.
These currents can be particularly rapid when waves approach the
shore at angles other than. perpendlcular (up to. 4 Ft/sec) and result
in- the transport of beach materials. as large as cobbles. and boulders.
The cur‘r‘ents are lmportant agents of er‘osmon, transportatlon and
deposition of . sedlments in the island region,’

All of the 1slands are rockbound (or‘ pr‘otected by a seawall in -
the case oF Turtle Island) and -are -undergoing very slow erosion by
scour from waves and currents, However, during the recent period
of high water many large blocks of dolomite have fallen from the
high cliffs of several of the islands, This problem has become
particularly acute at the south point of South Bass Isl_and in 1976



and necessitated the 'r‘elocatloh(of"' the U> S, Coast Guard navigation
llght tower which was in danger of Fallmg into the lake. The hlgh—‘
. est incident of .erosion appears to take place in the spring and fall.-
AGr‘ound water seeping into cracks and joints in the rocks freezes,
expands and tends -to -split the rock from the cllffs, a process known

- as frost vs}edglng. . This process coupled with frequent and. severe

storms in the spr'lng and fall has- resulted in many offshore blocks
- oft dolomite VVthh rlng the west shores: of" several of the lslands.

" The- low eastehn shores have expemenced another pr*oblem dur-
ing the high water. per*iod f"loodlng. Several homes and cottages
have been destroyed or severely damaged during .northeastern storms
. whlch have caused the lake to inundate the eastehn shores. This :
:problem has lessened in the past Few year-s as the lake level has Fallen
to a nearl_y normal level. S :

. Alongshor*e cur‘rents also phoduce excellent beaches. .~ The best
o example in western Lake. Erie is on one of the ‘Canadian islands.
Fish. Pomt a splt at the southern tip oF Pelee Island, contains the
largest deposit of sand in the island region. It is likely that the
-»bulk of the sand has come. from glacial moraine deposnts of sand

"L and gr*avel lymg east and’ west of the tsland. Converging. southerly

- currents along the e_ast and west sides of the lsland have built the
nearly two—mlle-long Splt

In the nohthba_y oF_Kelleys Island at the,State Park some local
- accretion has formed a bayhead beach, the largest sand deposit in-
.~ the Ohio islands. -The sand and gravel is mainly derived from
- erosnon of the low glac:al till -banks. of the bay shore. Rattlesnake,
Green and West Sister Islands have pebble bars extending eastward
' From their eastern shores. The bars were probably formed by strong
eastwar‘d—movmg ‘currents along the north and south’ ‘shores of the
1slands. Sand and gravel beaches occur-in small pockets on Middle
. Bass and South Bass. Islands. The beaches are thin and are either
‘_-heSLdual matemal Fhom the’ underlymg till or are dep051ts trapped
‘between the bedrock: headlands. Wave and current action is vigor-.
ous throughout the island reglon\. ' : :

. . .
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'BIOTA OF THE LAKE ERIE ISLAND REG IO
Vegetatien

The vegetatlon of the lslands in western Lake Erie has been the

- subject. of many studles, the latest and most comprehensive by Stuckey

and Duncan (1977) comprising- a cataloging: of all the vascular plants

on the islands.  Much of the matemal in this section is based on their
findings. Several distinctive habitats exist on the islands, each hav-

" ing its .own cha’ractehistic species composition. . These habitats are

the  woodlots, quarries, open fields, vineyards, pond-marshes, and’
the constantly changing shoreline ar‘eas of wave-splashed cliffs, low -
shelf-like rocky shores, sandy beaches, and gravel beaches.

The -islands are unique in possessing a combination of eastern,
western, and southern species at the '.extf*‘em'e edg'es of their total
ranges. Many of these species occur in open, naturally disturbed
sites along cliffs, sandy shores, and pond-marsh habitats, all of
which occur on the Erie Islands. These habitats represent the environ-

‘ment present most extensively at the -time of the retreat of the late
- Wisconsin glacier. Species on unglaciated lands to the west, east, and

south migrated to the then newly glaciated soils. Being able to survive
onl_y under f"luctuatlng conditions, these species have continued. to popu-
late these relic, ever.changing ‘areas on the islands. Four’ spe_ctes in
these habitats are the only species identified as being endemic varieties
from the islands: - Rubus corei (Core's blackberry), Rubus eriensis
(Lake Erie blackberry), Rubus gordonii (Gordon's dewberry), and Poly-

gonum pennsylvamcum var, eglandulosum (smartweed) (Stuckey and’ Dun-
can, 1977)

W(_Jodlots. The orig'inal forests of the Lake Erie is.land area devel- -
oped about 12,500 years ago with the retreat of the late Wisconsin glacier,
The lake bottom was drained. and became a dry forested region, . “The

.dominant woody species association was spruce, fir, hemlocK; jack pine,

birch, poplar, creeping juniper, and white cedar. On the lower more -
meisic sites black spruce, alder, and willow were dominant. When the
spruce died out jack pine became the dominant member, followed in
succession by oaks -and the hardwoods common on the islands today
(sugar maple, white, red, and chinquapin oaks, whlte and blue ash,

- American and: sllppery elm, hop hornbeam, basswood and red cedar).

On the lower areas succession.resulted in a swamp forest association



. These forests existed for 8000 years untll the bedrock in the Niagara

o 1977).

- Jarly .devastating ‘to ‘red cedars which once covered - Kelleys Island (Dun-=

- - tles represent various stages In the sugar maple~hackberry- association,

88

of Amer*lcan"elm, white ‘ash, green ash, red maple, and sitver maple.

‘ region began to rise,- havmg been released from the pressure exerted
'en it by the glaciers, Thls rise in land formed a ‘catch basin ‘to the
west which began Flllmg with water‘ and flooding the postglacial valleys.
- A stream system ‘developed and a characteristic floodplain vegetation
_grew on the surrounding hills. As. the ‘water level increased- these -

_ hills became isolated as islands and the existing ve‘getation'became the
... virgin forests of the Lake Eme 1slands 4000 years ago (Forsyth

Remmlscent of thelr early development, the woodlots of the lslands
today still have many characteristic Floodplain speciés even though the
area. now bears little resemblance to a floodplain, making them. unigue
_m Ohio and perhaps in the northeastern United States. " No virgin . -~
forests exist on any of the islands today. - Extensive lumbering to pro--
vide fuel for 1ake s'teamer‘s’ affected all the islands, and was pairticu—

can, 1877). - Much, oF the land was cleared for agriculture, vmeyar‘ds,-
and for- settlement : :

The maJor Forest assocuatlon on the lslands is sugar maple—hack—
_"berr‘y -and on the smaller lslands this is the only association present
“with hackberry” usually ‘the dominant species. A distinctive feature oF

. this association is lack of leaf litter. due to large snail populations and
extreme weather conditions ¢(Duncan, 1977).  Both these species

have an efficient means of -seed -dispersal Wthh is an important factor
in their dominance on the more’ iselated islands. = The larger lslands
-having. been. subJect to greater influence by man,- have several forest .

‘ assocnatlons. HamlltOn and Forsyth (1972) identified six .community
types on South Bass Island: (1) sugar maple—hackberry-basswood,
-(2) maple-ocak—-hickory, (3) hackberry-blue ash, (4) young hackberry,
(5) box elder—green ash-maple, and (6) cedar. -The-first four communi-—

. with young hackberry being -the youngest and maple-oak—hlckory being the
" _most mature., The box elder'~green ash—-maple assomatlon -on East Pomt
1s umque on the lslands.

‘ Another‘ For'est communlt_y not mentloned by Hamllton and Forsyth
s the swamp forest assomatlon found arcund the edges oF ponds marshes,
" and in low areas. “ “The species composition is whlte ash, swamp white"
'oak Amemcan elm, .and silver maple : (Duncan 19.77) :

.
' . . .
‘ '
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BIOTA OF THE LAKE ERIE ISLAND REGION

© \Vegetation -

The vegetation of the Alslands in Wesfern Lake Erié has been the

' subJec:t of many studies, the latest. and most comprehensive by Stuckey

and Duncan (1977) compmsmg a catalogmg of all the vascular plants

on the lslands. Much. of the matemal in this section is based on thelr*
findings. Several distinctive habitats exist on the islands, each hav-
ing its own chardcteristic spectes cornposmon. These habitats are
the woodlots, -quarries, open Flelds, vmeyar‘ds, ‘pond-marshes, and.
the constantly changing shoreline: areas of wave—-splashed cliffs, low
shelF—llke r-ocky shores, sandy beaches, and gravel beaches

The islands are unique in possessing a“combinatio‘n of eastern,
western, and. souther‘n species at the extreme: edges of thelr total
ranges. Many of these species occur in open, naturally disturbed
sites along cliffs, sandy shores, and pond-marsh habitats,  all of
which .occur on the. Erie.islands. These habitats represent the environ-

" ment present most extenswely at the time of the retreat of the late

Wisconsin glacier. ‘Species on unglaciated lands to the west, east, and’

_south mtgrated to. the then newly: glac1ated 'soils, Belng able to survive '

only under fluctuating conditions, these species have contlnued to popu-—

late these relic, ever changing -areas on: the- leands. Four spectes in

these habitats are the only species identified as being -endemic varieties

‘from the “islands: . Rubus corei (Core s blackberr*y), Rubus eriensis

(Lake. Erie blackber*ry), Rubus gordonii (Gordon's dewberry), and Poly-

gonum pennsylvamcum var, eglandulosum (smartweed) (Stuckey and Dun-
can, 1977) ' .

Woodloté. The original Forests'rof thé_‘ Lake Erie island area devel-
oped ‘about 12,500 years ago with the retreat of the late Wisconsin glacier.
The lake bottom was drained and became a dr*y”For\es'ted' region, The

" dominant woody species association was spruce, Ffir, hemlock, jack pine,
- birch, poplar, .creeping juniper, and white cedar. On the lower more

meisic sites black spruce, alder, and willow were dominant. When the
spruce died out Jack pine became the dominant member, followed in -

-succession by-oaks and the hardwoods common on the islands today

(sugar maple, whlte, red, and chinquapin oaks, white and blue ash,
American and shppery elm, hop hornbeam, basswood, and red cedar).
On the lower areas succession resulted in a swamp Forest association
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- of American elm, white ash; green ash, red maple,' and sﬂver maple.
" These forests e><1sted for 8OO0 years until the bedrock in the Niagara
region began. to rise, having been released From the pressure exerted.
~on it by the glamer‘s. This rise in land For‘med a- catch basin to the
—west which began filling with water and flooding the postglactal valleys.
A stream system developed and a characteristic floodplain vegetation
grew on the sur‘roundlng hills. * As the water level increaséed these ‘
hills- became "isolated as lslands and the ex1stmg vegetatlon became the
_virgin forests of the Lake Erte 1slands 4000 years ago (Forsyth

1977) ’ ‘ ’

Remmlscent of thelr early development the woodlots of the lslands
today still_have many characteristic Floodplam species even though the
- area now bears little . resemblance to a floodplain, making them unique
in . Ohio and perhaps in the northeastern United States. WNo virgin ,
forests exist on any of the islands today. Extensive lumbering to pro-
v1de fuel for lake steamers affected all the “islands, and was partlcu—

larly devastatmg to"red cedars Wthh once covered Kelleys Island (Dun-"

can, 1877). ‘Much of the ltand was cleared for agmcultur*e, vineyards,
and for settlement ) ‘

~The .major Forest assomatton on the leands is sugar maple-hack-

berry and on the smaller- islands this is the only association present
with hackberry usually the -dominant species. A dlStlnCthe feature of

* this assocxatlon is lack of leaf litter due- to large snall populatlons and
‘extreme weather -conditions (Duncan, 1977).  Both these species

" have an efficient means of seed dispersal whlch is an important factor
o in thell" dominance on.the more lsulated 1slands. The larger islands,
-havmg been subJect to greater lnf"luence by man, have several forest
associations. . Hamllton and - Forsyth. (1972) identified six community
types -on South Bass Island (1) sugar maple—hackberry-—basswood

(@ maple—oak—htckor*y, (3) hackber*r'y—blue ash, (4) young hackberry,
(B) box elder-green. ash-maple, and (6) cedar, - The first four communi-—
ties represent various stages in the - sugar maple—hackber‘ry association,
with young hackberry being the youngest and. maple-oak—hlckory being the
most mature. The -box- elder—green ash—maple assocxatlon on East Pomt
is umque on the lslands. C

Another* forest. communlty not mentloned by Hamilton and F‘orsyth -
is the swamp Forest association found around the edges of ponds marshes,

'_and in low areas. The species composition is white ash, swamp white
oak, American elm, and silver maple (Duncan, 1977). .

. . ' . . .
. ' . .
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Due. t6 the conditions under which the original forests were
formed, it is highly improbable- that the area will ever again support

-a vegetation like the forest association of the immediate post—glamal
_period (Duncan, 1977). The characteristic species’ of the sugar -

‘maple~hackberry association are listed _m«Table 22, .

" Cliffs and low shelf-like rocky shores. Perhaps the ‘most dr-amatlc
of the shoreline habitats are the high rugged chFFs ‘along. the west shore

) _.of South’ Bass, Kelleys Rattlesnake, and Catawba Islands, the south
~ shore of Mlddle Bass. Island, the north and west gShores of. Gibraltar

and- Ballast Islands, and surrouhding Green. and Mouse Islands.
‘These cliffs have two -distinct wegetation zones,  one at the wave
splashed base of the cliffs and the other on the drier upper por-

~tion,  The species inhabiting the- cliff base are also common to the.

low shelvmg rocky shores of the islands. A heavy growth of filamentous

'algae mamly Cladophora and Bangla Sp., is attached below the water

line.  Herbaceous species are the sole survivors here and include-

grasses, “and sever'al spectes of w11d ﬂowers (Table 23).

" The upper portlon oF the cliffs suppor*ts a more dwerse Flora bemg
less subgect to the effects of the lake water. The thin soil along the

cliff edge -sustains a population of lichens, mosses, algae, and herba-
ceous species such as chickweed, wild onion, strawberry, grasses,
- and sedges. Farther back are tangled vines of poison ivy, Virginia

creeper, and w11d grape, which yield to red cedar-, dogwood and - sumac

(Cor‘e, 1948) These cIlFF specles are: presented in Table 23,

' Sandy beaches. . Very f"ew sandy beaches occur on the Erie Islands.
Several of the beaches which do exist are used extenswely by the pub-
lic for recreation .and the ‘distinctive beach flora has virtually dlsappeared
The beach envtronment is partlcularly 'subject to fluctuating water: levels, ,
continuous wave action throughout most of the year, and erosive. action
by ice in.the wmter‘.' A zonation of spec1es exists .in the form”of herba-

-.ceous spectes along the shore and vines on the berm and into the for-

ests or fields bordering the beach, Woody species of an early succes-—
sional stage are most’ common here. ’ ” '

The sandy beaches occur at Honey Point on the southeast corner of
North Bass Island, on South Bass Island east of the monument, North
Bay on Kelleys- I_slarid,A and along the east shore of Catawba island. The
beach at Kelleys is part of the State Park and the one on Catawba is
extensively used by the public. Species common to this habitat are

listed 'in Table ‘24 .
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' TABLE 24
~DISTINCTIVE SPECIES OF SANDY SHORES:

Herbaceous Species
. Asclepis .syriaca (mllkweed) )
Bromus tectorum (downy chess)
.Cakile- edentula (sea rocket) -~
~Cenchurus: longispinus (fern) -
Cycoloma atriplicifolia (plgweed)
Elymus canadensis (wild rye) -
_E.virginicus (wild.rye)
Euphorbla polygonifolia (spurge)

- Mirabilis nyctagmea (four o' clock)
Oenothera biennis (evemng primrose)-

" Panicum vmgatum ‘(panic grass)
_Physalis heterophylla (ground cherry)
Polanisia dodecandra (clamm_y weed)

) Salsola kali
Strophostyles helvola (w11d bean)
Teucrium canadense (wood -sage)
Tripeasis purpurea (sand grass)
Xanthium str‘u'm'ar'«ium ‘(cocklebur)

Woody SpeCLes
- Campsis' radicans (trumpet creeper)
Celastrus scandens (blttersweet)
‘Cornus drummondit (dogwood)
C. obllqua (dogwood)
Fraxmus pennsylvanica (green ash)
Par*thenocxssus quinquefolia (Virginia creeper)
F’telea» trifoliata (hop-tree) .
Rhus radicans (poison ivy)
Rhus typhina (staghorn suma'c)
- Salix interior (willow)
Vitis mpama (mver‘bank grape)

Data Source: .Stuckey and Duncan (1877)
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Gravel beaches  and bars. The term. gravel here also includes
pebble and rubble beaches as all three are similar in habitat type.
Gravel beaches occur on most of the islands and bars are located on
I\/uddle Bass, South Bass, Gibraltar, and Rattlesnake (see. Appendix
C). . No- per*manent vegetatlon is found on the parts-of the beach in
direct contact with continuous wave action. Only a few species ‘exist
farther up the beach where waves reach only duning storms and periods
of high water. The beach. is. bordered by a r~ow of vmes, and on the
. larger islands b_y thlckets oF woody speCIes '

The gravel beach shoreline .areas exhlblt the greatest amount of . :

. change in specnes composutlon of ‘any habitat on the islands due to- the

",consylder*able dlsturb_ang;e wrought by the unpredictable lake ._Ievels and
© . weather. Characteristic species are given in Table 25. ’

‘Quar*r‘ies.' Three abandoned quarries exist on Kelleys Island and
_ contaln a combination of habitats: deep ponds, shallow pools, mud-
Flats, and dry rock surface. This area represents a disturbance created
by ‘man which has provided a habitat for survival of species -‘which would
not other*Wlse be found on the islands (Table 26) - The guarries suppoit
. - an interesting combination of species ‘which do not occur together in, )
- other locations. SpeCles char‘actemstlc of rocky cliffs, ponds, 'mar\shes,
gravel beaches, and open fields are all found here. Another habltat
has recently been formed by debris collected from the Kelleys Island
beaches. Quarry species are llsted in Table 27.

Open -fields. The open field habitat is 'al'so one created largely
‘by man and covers vineyards, fallow Flelds dumps, and roads‘ide areas.
Thls habitat exhibits: a high diversity of - both native and ‘non—-indigenous
'speCIes dependmg on m01stur~e condltlons, dis tunbances, and pr*oxmmty

oF woodlots.

At one ‘time the.larger -islands were p‘raotical'l_y' covered with vine-
yards, but many have been- abandoned at various times since 1800.
Today most of the active vineyards are on North Bass and Middle Bass -
Islands with several acres still under _cultivation on South Bass Island. .

- The active vineyards show a greater species diversity particularly in
herbaceous plants, then is seen .in the- abandoned vineyards, while the
~abandoned. vineyards and fallow fields represent various stages of
succession to a sugar maple-hackberry forest association (Werblan, 1976).

Aquatic habitats . There are three aquatic habitats on the islands:
open lake, bay, and pond/marsh. Stuckey (1977) records only seven
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TABLE 25

DISTINCTIVE SPECIES OF GRAVEL BEACHES AND BARS.

~ Herbaceous Species

_ Asclepias .incarnata (milkweed)
Geranium robertlanum (wild geranium)

- Parietaria pennsylvamca

; Polygonum lapatthOUum pennsylvamcum
Teucmum canadense (wood sage)

Woody Species

‘Acer negundo (boxelder)
~ Celtis occidentalis (hackberry) . . .
Cornus drummondii (dogwood)

C. obliqua (ddgwood) : -
Fraxinus americana (white ash)
F pennsylvamca (green ash)

Parthenocisus vitacea (Vmgmla creeper‘)
Platanus occidentalis (sycamore)

Populus deltoides (cottonwood)

P. tremu101des (quaking aspem

Rhus radlcans (poison ivy)

-Salug alba (willow)

S. amygdaloides (willow)

S. fragilis (willow)

_ Tilia americana (basswood) ;
- Ulmus -americana (American elm)
Vitis riparia (riverbank grape)

Data Source: Stuckey and Du'nc,,ar\-'(197.7)
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spec1es growmg ln the open lake around the lslands due to the tur*bldlty
- of the lake water (Table 28). ) :

The bays of the islands are located ‘on the north shores of South
Bass and Kelleys Islands and oh the west shore of North Bass. ‘The
bay at South Bass Island has been the one most studied due to its close
proxlmlty to the Franz Theodore- Stone L.aboratory and the State Fish

".“Hatcher‘y. It is. compnlsed of three sections; Put-in~Bay Harbor to
the east, ‘Squaw Harbor in the middle, and Fishery Bay to the west,

T G[bnaltar Island to the north protects ‘the bay from: the open- lake and

Forms .a gravel bar separ*atmg Fishery Bay from Squaw Harbor. The

entire harbor’ sectlon 1s llned thh boat docks and steel and concretev S

r-etammg walls. - ‘. U T

A survey by - Pleters in_-the late 1800's showed 40 spectes oF

" aquatic vascular plants growing in the bay - Stuckey (1977) lists

‘only 20 of the original species’ remaming wlth only two of these being 4
common. All Floatmg vegetation and’ mar-sh grasses. are either none><lst—
ent or present on a very small scale, Dredging,.’ construction of retain-
.flng walls, increased use -of motor ‘boats, dumping of wastes and domes—
. tic sewage, . runoff from vineyards near the bay, and the dramatic: rise

© .. and fall ‘of water levels dur‘mg the last -several years are all contribut-

-inmg Factors to the demlse oF the once abundant aquatlc Flora (Stuckey,
- ‘17971) Spectes Found in the bays today ‘are gtven in Table 29 .

. The -maJor‘»pond/marsh. habitats :inolude Carp Pond on .Kelleys

. Island, Terwilliger's-Pond on South Bass Island, Haunck's Pond on’

Middle Bass Island, Smith's Pond, Fox s Mar-sh Mound Pond, and
Honey Point on North Bass Island, These ponds are’ subJect to : Fluctua-

:tlons in the lake level and at tlmes largely mudFlats or-even. completelyj‘

dry. . B

- Four ponds on the lslands have been Filled- m or altered Flscher 's )

_Pond on Mlddle Bass Island ‘was filled in 1967 for the - Burgundy Bay

_ Resort Development It was the site of the only record of Acer rubrum

- (red maple) for the lslands. “Wehrle's Pond, also oh Middle- Bass, was.
".Converted to'a. marina, . The ‘marina’ is rarely used now due to the’

closmg oF Lonz's" Wlner-y, and with “the recent high water the area is-

~ reverting to pond conditions,  Kelleys" Pond on. southeast Kelleys Island

" was rmade ‘into ‘the Seaway  Marina ‘in' 1958, “which was soon’ abandoned,
The‘area began to return’ to pond condltlons antil ‘recently when it was
again developed as'a marina. Perry's Monument is located on the -

former site of Chapman's - Pond which was filled in in 1912 for con-

' 7.,~str~uctlon of the monument Some oF the area rever‘ted to mar‘sh between

' . - . . .
. . . . . . . L f
s . . - . f . R
v . B . - ‘ ' . .
. . 3 ] . “
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TABLE 28 -

 SPECIES OF THE OPEN LAKE

Butomus .umbellatus f. vallisneriifolius (Flower‘mg rush)
Heteranthera dubla (mud—plantam)

Myriophyllum ‘exalbescens

Potamogeton nodosus (pondweed)

P.. pectinatus (pondweed)

P. richardsonii (pondweed)
- Vallisneria americana (tape-grass)

Data Sour‘cé: vStuckey' and Duncan (1977)
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C TAB LE 29

SPECIES OF THE BAYS

Asclepias incarnata (swamp milkweed)
Butomus ‘umbellatus f, valllsnerilfolius '(Flower-ing rush)
- Carex comosa (sedge) -
-C. frankii (sedge).’ ,
Ceratophyllum demersum (hornwort) I
Elodea canadensis- . : :
. Elodea nuttallii
, ' Heteranthera dubia {mud plantam)
. Juncus torr*eyn (rush)
_ Justicia americana (water willow)
Myriophyllum. exalbescens
- Nelumbo lutea (lotus lily)
- . Potamogeton crispus (pondweed)
P. filiformis (pondweed) .
P. pectinatus (pondweed) .
P. pusillus var, tenuissimus (pondweed)
P, richardsonii (pondweed)
Rumex verticillatus- (water—dock)
'Saglttama latlFoha (arrow-head) -’
'VScuﬂpus acutus (bulrush)
S. americanus (bulrush)
SS. atrovirehs (bulrush)
S. fluviatilis (bulrush).
S, valldus (bulrush) ‘
Sparganium eurycarpum (bur-reed)
- _Typha angustifolia’ (cattall)
Typha latifolia (cattail)
- Vallisneria -americana (-tape—gr‘ass)
Zannichellia palustris (horned pondweed) = .- . - - -

Data Sotirce: - Sti,ucikey and Dungén 1977y -
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1973 and 1975 when high water broke the retaining wall, but the area

has since been refilled (Stuckey, 1977) Common- pond spec1es
appear in Table 30,

: Tu'r*tle Island. In the early 1800's this island was tree covered

(Thal, 1935), and when the island was sold in. 1904 the Followmg

appeared in the Toledo Blade

"'Gr'ass does not flourish upon the island's sandy soil, but .
trees and vegetables thrive there. . Almost the entire
island is covered with trees and shr‘ubber-_y, but a frugal,
thrifty keeper resenved a quar-ter'-acr‘e plot For a kitchen
‘garden' (Toledo Blade, 12/5/04).

'Evidentl_y, some of the garden plants still- thrive on Turtle Island.

The present owner reports that wild -gartic (Allium v'i'ne'ale),' dill
(Anethum graveolens) and someé peach trees are present on the lsland,
the garlic be-ng espeClally abundant

Several trips to the island have been made by CL.EAR per‘sonnel

" in the early spring of 1977, At this time the island is mostly barren

sand on the  north and northeast sidés. The south and- southwest por—
tions are thickly covered with staghorn sumac (Rhus typhina) and-
cottonwood- trees (Populus deltcides). Several cottonwoods are quite -
large with. diameters oF 3 to 3-1/2 feet.

Conclusion. Althou’gh man' has done much to- alter fne native-,

‘vegetation of-the Lake Eri€ Islands, he has also introduced many- new

species and created the: newl_y disturbed habitats necessary for their
survival.” In a comparison ‘with -earlier surveys Stuckey and Duncan

.(1977) estimate an 18% loss of original.native species versus a

12% gain of species new to the islands. Seventy—F}ve percent of the
non-indigenous: species are. of European origin, due primarily. to settle—

‘ment by German immtgr*ants and climatic and physnographlc conditions

sxmllar to those of Europe, Some ‘of the’ well—establlshed non—indige~

nous ‘species are now rare in surr*oundtng parts of Ohic and Ontario.

Table 31 llsts the number of species and their relattve change over
tlme.

-Even with all the distur‘bances brought by man, the 1slands
remain a unique area. EFForts are needed to’ preserve ‘each habltat
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. type in’_or‘der' to maintain rare and endangered species, Loss of

additional native vegetation on the islands will result In reduction of

the te‘r*r?e_str:ial and aquatic faunas which rely on it for feeding and

br"eeding purposes, as well as a decrease in aesthetic appeal. Areas
suggested for preservation are Duff's Woods on South Bass Island
representing the most mature woodlot, the unique quarry habitat in
the North Quarry on Kelleys Island, Carp Pond and Haunck's Poend,
Fox's Marsh, and Green Island. .

Detaﬂed vegétatipn maps for each island are presented in
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Plaﬁktbn -

" Phytoplankton. The phytoplankton Ln the island area consists mainly
of 'diatoms (Bacillariophyceae), green algae (Chldrophyceae), and blue-—
green algae. (Myxophyceae). The major- species present and their monthly
‘populatlons :are listed in Table 32. :

) Dtatoms comprise the greatest percentage of the total phytoplankton
populatlon with-a major pulse in. the spring and a smaller pulse in the
fall (Reutter and Reutter‘, 1977). They are present almost exclusively

‘during the winter, All the species occurring in the greatest numbers,

- -such as Melosira, Fragilaria, Aster*ibnell‘a, and Synedra are indicators

of eutrophic condltions. The abundance of diatoms when graphed
according to monthly populatLons (Figure 285) closely resembles the graph
of monthly total phytoplankton population. (Figure 26), indicating the

© influence of the diatom population on the phytoplankton community
(Reutter and Reutter‘, 1877). :

" The planktonlc gr'een algae become most ‘plentiful dur*ing midsummer
as the Iake water warms up. -Studies conducted by Tiffany (1834),
~Chandler (1940 1942a & b, and 1944), Chandler and Weeks (1945), Vila-Pinto
(1964), Taft. and Taft (1971), Britt, Addis, and Engel (1973), and Reutter
and Reutter (1977) indicate Chlorophyceae as the most diverse member
.. of the phytoplankton community. The dominant species in the most 7
recent study is Pediastrum .. A falr amount of fragments of the filamentous,
attached green algae, -Cladophora glomerai:a! ‘which covers the rocky
shoreline, also occurs in the plankton (Hartman, 1973). Figure 27 -
shows the monthly vamation m Chlor‘ophycean populations. :

The blue—green algae are most common dumng late summer as
shown in F‘lgure 28. - A bloom of Oscillatoria and Aphanizomenron often
occur‘s dumng the "dog days" of August (Hartman, 1973).

Zooplankton., The bulk of the"zooplanktoh is composed of Copepoda,
particularily cyclopoid ‘copepods, but rotifers and"claldocer'ans are also
abundant. Rotifer populations arethe most diverse. A zooplankton pulse
- (Figure 29) normally occurs in June with increases in rotifers, copepods,
and cladocer'ans as depicted in Figures 30, 31 and 32, respéctlvely.

A list of zooplankton as r*ecorded by Reutter‘ and Reutter (1975) appear*é
“in Table 33. :

. ' Y]
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TABLE 33

| ZOOPLANKTON OF WESTERN LAKE ERIE

ROTIFERA - S CLADOCERA

Asplanchna giroidi = - . S Alona sp.

Asplanchna priodonta ' - . Bosmina sp.
Brachionus angularis’ o - - Camptocerus sp.
Brachionus calyciflous _ Ceriodaphnia sp.
Brachionus. havanaensis .’ ' : Chydorus sp.
Brachionus patulus . . ’ - "~ Daphnia galeata
Brachionus quaplbidentatus ’ ) " Daphnia retrocurva :
Brachionus urceolaris , ' Diaphanosoma sp.
Chromogaster ovalis : _ Holopedium gibberium

Conochiloides sp. ’ Leptodora kindtii
‘Euchlanis sp.- ' ’ ' a :
Filinia terminalis
Hexarthra mira
Kellicottia longispina
Keratella cochlearis
Keratella quadrata
lLecane luna
L ecane lunaris
L.epadella patella
Mytilina sp.

Notholca acuminata

- Notholca squamula
Pleosoma sp.
Polyarthra sp.
Pompholyx sulcata
Synchaeta sp.

 Trichocera clytndrica
Trichocera multicrinis

COPEPODA
,Dlaptomas sp.
Eurytemora sp.
Immature calanoid copepods
Cyclops sp.
'Mesocyclops sp.
Immature cyclopoid copepods
Nauplu

Data Source: N
Reutter and Reutter (1975)



Trnud which is the most common’ sediment. Chironomid larvae make up

' Benthic Organisms . = -

o “The bottom community of the lake and ponds-around the Erie

. Islands is_an accumulation of .diverse -and abundant organisms occurring’
. on. sever‘al dlﬂ’enent substr-ates mud, sand,- clay, gravel, and rock.’

" The species’ and abundance of or‘gamsms phesent ahe dependent upon

' -'substr‘ate, water‘ quality, . and dlssolved oxygen. : -

: "O-lig'ochaetes and chir‘o'nornids. (m.idges) occur most 'o'["te_n"'a'nd most -
universally. The tubificid oligochaete, Limnodrilus, dominates the
bottom “fauna comprising' 61% of 'the total-fauna,- particularily in soft-

less: than 20%. and. sphaerud clams 10% of the benthos (Britt, et al., 1877).
The r*emalntng per*centage of the benthlc commumty includes leeches,

‘ amphipods, polychaete worms, mysids, coelenterates, Flatworms, mollusks,

. crustaceans, and. caddlsﬂles. The aquatic isopod, Asellus r.. r*acovn:azt; :
accounts For most of thlS remalnmg pencentage.

At cer'tam times of the year huge gelatinous colomes of br'yozoans
are Found along the bottom and occassionally wash up on the beaches .
"(Scholl 1965) - Britt et al, (1973) designates the: ‘benthic population as
: nepr-esentatwe of eutmphic but not grossly polluted waters. Table 34

- pr-esents a list oF the benthlc or'gamsms found in the island: area.

- Turtle Island lles on the outer frlnge of Maumee Bay. A sbudy of the
- Maumee Bay benthos was conducted by Herdendorf and Cooper- (1975). . The

dominant erganisms here were also found to be ~oligochaetes. and
_”chlr‘onomlds with oltgochaetes compmsing 90% of the total populatlon and
‘chironomids 9.2%. At the station nearest to Turtle Island, some -
pelecypods (Plsidlum sp and Sphaemum) were Found to compose 4% of
 the- sample. o R :

Fheshwater mussels occur in small numbers throughout most of the
island. area, wlth rore’ extensive populations found in the more sheltered
.'habltats . One -such "area of concentratton is l'—'lsher*y Bay-on the north
‘side of South Bass Island,. which has been the site of extensive investiga-
- tions by Brown, et al. (1938) and Stansber'_y (1960) Brown et al. (1938)
. collected 24" specnes in Fishery Bay and Stansbeny (1960) ldentlﬁed 27
- SpeCleS as. occurmng in thé bay. - The species around -the islands are
found - predommantly on gravel bars’in shallow water. Some freshwater
mussels are also.found on silt bottoms in deeper water, but. they are
generally smaller and slower ‘growing than those of gravel bars. The’
lake mussels appear stunted when compared with their str'eam counter—
parts and wer-e Formerl_y thought to be separate specxes (Stansbery, 1960).

. . . . . . .
. . . v . s . . v . . . . .-
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TABLE 34

BENTHIC "MACROINVERTEBRATE ORGANISMS OF LAKE ERIE

ANNELIDA -

_ MOLLUSCA
"Hirudinea ’ - Gastropoda '
"~ Helobdella elongata. K Physa sp.

‘H. stagnalis : . Heliosoma sp.

H. fusca - “. ' . - Amnicola sp.

Glosstphoma complanta ) . _ Bul_i'mus tentaculata

C. heterochta ) _ ) - - Véalvata sincera

- Erpobdella punctata : B T M, -tricarinata - -

Polychaeta’ ‘ Campeloma sp.
Ohgochaeta - Goniobasis sp.

Aulodmlus liminobius Somatogyra sp.

A. plum\s_eta,_- o Pelecypoda

Branchiura sowerbyi Ligumia recta

Ilyodrilus templetoni . Lampsilis. radiata luteola

Limnodrilus cérvix . Leptodea sp

L. ‘Cervix variant - F’lSldlum sp.

- L. claperedeianus .- < PlSldlum compresqum
L. hoffmeisteri : - ' Sphaemum sp
L. maumeesis ' ' ’
L. spiralis - o COEL_ENTERATA
L. udekemianus v » . . Hydra sp.
Peloscolex ferox
P. multisetosus" PLATYHEL_MINTHF:S )
- Potamothrix moldavuenSLS ' Planaridae - ' R
P. vejdovskyi ) Rhabodocoela ‘
Tubifex tubifex
) ECTOPROCTA

Dero digitata = _
S - Pectmatella magmﬂca
- ARTHROPQODA : : .
Crustacae )
Asellus r.. racovitzai
“. -Gammarus Fascmatus )
Insecta : '
Oecetis sp..
Qecetis eddlistont
~ Chironomus plumosus
C. riparius
C. (Cryptochlronomus) sp

. pant v . X . ' :

Coelotarypus ‘sp,
Procladius -sp.

" Tanypus sp.

’ Data Source
Brltt et al

aerry -



ina CHECKLIST OF SPIDERS OF THE LAKE ERIE ISLANDS which

- “Terrestrial lnv'er*tebr#a’tes
- Publlshed studies of tenrestmal lnver'tebrates fr*om the L_ake Eme
- lslands ar-e limited in number. Horwath (1964) ‘compiled a list of -

lnsects found on Glbhaltar Island.’ ThlS study related species. encounter-

ed to habltat. ‘The dominant ' gr‘oups present were Tmchopter*a, Diptera,

: Hymenoptena and Coleoptera (Appendix - A) ‘It is assumed .that- these

- species also occur m similar- habitats on the. other 1slands ‘and that

-~ many addltlonal spec1es .occur on the larger as:well as the less .- :
-developed- islands. Kennedy (1922) studied the distribution-of dr*agonfly--

. ‘species. encountered” in the vicinity of the island wetlands. Table 35

» ‘lists-: the- species found and their pr*efehhed ‘habitats, A distinct spemes :
,pr'eFer‘ence was noted for wetlands 1n leFer-ent successional stages, w1th -

Put-in-Bay harbor being the. most open area and Fox's Pond (mar‘sh)

'bemg the most advanced successwnal area. studied. S

The diStf‘ibUtion 'Of" spiders on the Lake'Enle islands (Table 36
‘has been studied-intensively by Beatty (1971).. This effort has resulted

:records species, Frequency of occurrence, and collectlon site. This-
,checkllst is presented and summarized in Appendxx A, Dr. Beatty. ,
has’ collected sptders in ‘the island region annually since. 1959. The
" long term goal of the ‘study lS a contmbutlon to the ﬁeld of' island.

' blogeognaphy. : R

Most pubhcatlons dealmg “with the terrestmal mollusks of" the ’

'1slands were -prépared’ forty "to fifty years ago--Allen (1915), Clapp (1916),

' Goodrich.(1916) and Ahlstrom (1930) All of these publications

. descrlbe a- large number of snails covemng the ghound throughout

. thelr‘ hespectlve study areas.. Duncan (1977) attmbutes the lack- of.

. leaf ‘litter in the island woodlots to the large- local snail populatlons -

- and to. extreme weather conditions. Goedrich (1918) indicates that the
1slands support a number' of unlque subspecies B '

"'We hope at: some Futune date to pay ‘a’ more lelsurely VlSlt to these o

~ islands and. make ‘a .more -thorough study of the geology and botany
E w1th the idea of getting additional llght on their age, .as this may
}mdloate how long it takes a specles, such as Pyramidula solitaria
- (Anguispira kochi)-which goes back to inter if not pre-glacial time
.- unchanged from.its present typical form- to change to dlstmct
“and strongly mar‘ked r*aces, ‘as.on the lslands." :

: Taft- (1961) recor‘ds nine’ spec1es of snail- as occurring only in the_
o 1sland area (Table 87) One speCLes, Triodopsis albolabris goodrichi,

~ was Found only on. South Bass Island and Kelleys Istand.- Angutsptr*a kOChl B

. strontiana is currently confined to Green Island.. --The land snalls known
»_from ‘the island region are listed in Appendix A, - : -

[N . . v . . ) . BN .
. PR . . L . . \ e f
: ’ P . ' . . L. . R .
. [ - f . '
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TABLE 35

:---fSUCCESSION OF - DRAGONFLY SPECIES
'AS ISLAND PONDS DEVELOP AND AGE

Open

ater "'—'—""“) Closed Pond'
-~ L .
g1 1El. L, |
8| _ Lagg .
[Tl 81»18 28 8.8y
>l e 5 o 00 . 01T
1 8 i :f‘*'%':‘c‘“q' o L5
T .ig’ = ._.__:g _cn,qu;__(nv o
Tlsl8l3|2 § 5 519
51813 é_ s g a4 £1.3
cj{Ifunlr}2 T L 6L
Gomiphus plagiatus. XXX
Gomphus vastus PO -
Neurocordulia yamaskensis ~MOCIKIPX.
Macroma: illinoiensis’ - POCKOK PO ,

 Argia .moesta ! PROPOPOOPK
. Enaltagna carunculatum . : ><><><r<>< ><><><><><><><><><><><><><><><
Enallagna exsulans ><><><><><><><><><><><><><><><><><><><><>< 1
“Ischnura verticallis - AR ><><><><><><><><><><><><><>_’<>J '
Enallagna -ebrium ; ><,<><x,<xx,<><><><x><><><><><><x>' '

" Tramea lacerata’ SEKICEIIIOKIOKIO - -

. Anax junius  CEIOCKICKIGOOSOLOEX -
Enallagna SLQnatum i POOIPEEKOKIK] -
_Libellula -pulchella PRI IOOIXIOKK
- Libellula’ luctuosa - = PROPIIAKIXKL
Lestes rectahgularis’ SRRSO,

~ Leucorrhinia intacta - POXOKIKIOKK
" Erythemis 51mphclcollls OS]
Nehalennia irene - DA
Pachydiplex longipennis . ><><><><><><><><><><><>< <X
Lestes forcipatus ' POOCCIKOPKK| -
. Sympetrum. obtrusum ><><><><><><><><><><><><><><>< -
Sympetrum vicinum: - PRORIOKPOCOK
- Sympetrum . r‘ublcundulum DO

" Lestes. uncatus. XXX |

.~ Lestes unquiculatus - XX

KK

Kennedy (1922)
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. "TABLE 86

_ ~ ABUNDANGE OF SPIDERS ON THE LAKE ERIE ISLANDS

Island - © - | # of Specles- -

- South Bass - . 1o 180
SGibraltar. . . T T - 430
Kelleys . = . ="l 78
North'Bass - . . ~.. - |-~ . - @3
Middle Bass =~ . | . - ‘a7
Green - .- 1 - . 51
. Rattlesnake " = .. : 42
‘Ballast . 25
East Sister” ' * "~ | ©° . .20
“West Sister - - - - 385,
Pelee. : .- 76
‘Sugar- . - |0 i3
"‘\St_air‘ve IR AR &
- .large-Rattle - - - g "
- small Rattle . = . [ 5
7 Lost Ballast . [T g2
- -.Big Chigken® -~ L. " 6

L Data Source: _~f'5éétty (-1"971);_\Bea_tty,' personal communication (1977) -

. . , . . . . . , . . , , P . . . L P
. . , ‘. . . . . . Y
. . L, i ) X v . . . . . ) . N
. , , . R . . . 4 . Lo
. [ JEEEEN . o i . .
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. TABLE 87

- LAND SNAILS -OF OHIO EQUND

. ONLY. IN THE ISLAND AREA

_ Anguispira alternata -eriensis -

~ Allogona prc'jf(,uhdai:sltr‘ont.iana» :

A, kochi albina-

A, kochi mynesites -
A, .Rochi “roseo-apicata

Al kochi 's;tr‘or-‘\tii:aha o

Mesodon ) inﬂ"vectus‘ medius
Suc‘ci'ne'a 'h‘iggi‘hsi‘; -

Triodopsis albolabris goodrichi.
- ~(only on: South Baés and Kelleys) |

Data Source: Taft. (1961)-



.. activities .. of invading species. Thé damming and dralnlng of. many

' r'sturgeon ‘and -sauger.  ‘The decline of the lake sturgeon was also

: j'Other rough fish- contrlbutlng mgmﬂcantly to the total catch are: alewu’e,

F‘lsh‘

The western basin has long been consldered to have the most
. valuable Flsh spawning and nursery grounds. in ‘the! lake and .is the site
» of" extensive sport- fishing.- -Ninety-five -species of Fish have been reported
;.From the lake waters surrounding the islands. These Spec1es have ,
_differed’ m abundance and dominance throughout recorded tlme. When
the area: was first settled lake’ sturgeon, cisco,’ whlteﬂsh “blue plke,
and walleye were the most 1mportant members of the fish commumty.'
Dominant species today are perch,- bass, channel catfish, alewife,
- ‘gizzard shad, carp, goldﬂsh Freshwater drum and emerald shlner
'-‘(Scholl 1970) EE ; - ‘

Hartman (1978) attrlbutes the change |n speCles dominance to’ the - ,
ffollowmg conditions:. . l) an intense, - opportumstlc, mef“Fectlvely controlled -
) commerctal l‘3l$hel"_y, 2) changes in the watershed, such as erosion and
siltation-of stream beds and’ inshore lake areas, -and ‘construction of
' dams in- trlbutarles, 3): nutrlent loading, destructlon of blota, and
.reductlon of. dissolved oxygen, and 4) the competltlve and predatory

h 'trlbutarles and marshes made spawning grounds inaccessible to the -

"a’ result of unprecedented klllmg by fishermen for damage caused

_to fish nets: - Since the sturgeon does not. spawn until it is 20~ years
_old, this senseless’ killing greatly reduced its numbers, Introduced
‘species such as the carp and goldﬁsh have readily establlshed “them-—
selves m the western basin, The area is no longer fished- commerc1ally
to; any great extent almost all Flshlng is recreatlonal

Smith et al. (1973) lists - 16 spec1es ln the "Rare and Endangered
Vertebrates of Ohio" as” seen-in Table 38, Commermally lmportant Flsh
_spec1es and sport Fish are given in Tables 39 and 40, respectlvely.
Sauger- (§ ‘canadense) were. stocked in Sandusky Bay durmg 1974, 1975,
and 1976 by. ODNR, Dlv1s10n of Wildlife. A complete table of the Erie
“island specles is Found in. the Appendix .

: Flsherles. The ‘Turtle Island.area. and Maumee Bay are lmpor‘tan’t,‘
spawnmg and forage areas For many commerc1ally important fish. The
species utilizing the bay as a.nursery area are, -in order of abundance:

jglzzard shad, freshwater drum yellow perch and white bass. '(H_-'erdend'orf'

rand Coq:er, 1975)

o Adult catches in the bay region are domlnated by rough fish species.
. The glzzard ‘shad .was the most abundant rough fish. spec1es captured

~carp, and freshwater drum ;- - Forage fish mclude spottall shiner and
: emerald shmer (HerdendorF and Cooper, 1975)

) . A . . . B . R
PR s g ' . . <
R . . i . . . Co
. . * . ' . . . .. .
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o —_— TABI_E a8
. : _ RARE AND ENDANGERED SPECIES OF THE
i LARE ERIE ISLAND REGION
. - _En‘dahgler-ed__' ‘
'm BROS | . e |
. - - -Accipiter striatus velox T ) -[Sharp~shmned hawk
: ‘Haliaeetus ' leucocephalus . 'Bald eagle
l : . Rallis e. elegans. - - - . " King rail
L _.Ster?na "h: hirundo S - Common tern-
l ‘FISH . o
| o Acipenser Fulvescens ... . Lake sturgeon
Lo Lepisosteus- _oculatus ‘ ' .. Spotted gar
, . : Hiodon tergisus. - . "~ Mooneye .
- - Coregonus: artedii - - '.Gr'eat L.akes cisco )
- Esox m. masquinongy - g - Great Lakes’ muskellunge
, l : Notropis emiliae = . Pugnose minnow -
- - Moxostoma valenciennesi .- - - Greater redhorse
R -Erimyzon sucetta : . L Lake chubsucker
. ’ “Lota lota . - o - Burbot , .
] Etheostoma exile = o T0 iowa darter - :
o ".Percina copelandi "~ - - ~--Channel darter
l k - Stlzostedlon vitreum glaucum - _Blue pike -

Possibly ,Endang er“ed*
FISH o _ _

. Cottus ricei - o Spoonhead sculpm
Stizostedion canadense : 7 VSauger‘

' Rar;‘e/
FISH

Coregonus ’clupeafor‘r-h.is' , - Lake white_Fi-sh

© Data sources: Smith et al (1973), Ohlo Department of . Natural.
C Resources, " Division of Wildlife Pubhcatlon No. 316.
(1976). s
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TABLE g5

-~ COMMERCIALLY IMPORTANT FISH SPECIES OF THE

. LAKE ERIE ISLAND REGION

‘ :Aplodmotus grunniens - -- " Freshwater drum
..Carassius. auratus .. - . ’ ‘Goldfish
Catastoma. sp., and : Moxostoma sp. o Sut:'ker‘s.
'f'Cypr‘inus car*plo P . . Carp -
Ictalurus punctatus T, . Channel Catfish
Ietalurus sp. - -~ . ... . Bullheads
"Moréne -chrysops .~ e White Bass
Pérca flavescens = .. . - ‘VYellow Perch
- Stizostedion vitreum vitreum S walleye

Data Séurce_:"_ ‘Ohio Department of Natural Resources, Div. Wildlife (1975) -

L

N - i . . . : . [ . )
. . . . . R . . Lo . s v
v L X ' ot . . f N i ) A ) . . . . o .
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 Esox lucius

TABLE 40
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SPORT FISH SPECIES OF THE LAKE ERIE ISLAND REGION

Ambloplites lr*upe‘s_'tr-isv
Esox masduinongy
Ictalurus punctatus
Lepomis gibbosus
Lepomis macrochirus
Micropterus dolomieui
Micropterus salmoides
Morone chrysops -

© _ Oncorhyncus kisutch

Perca flavescens

Pomoxis annularis

Pomoxis nigromaculatus: -
Stizostedion canadense .
Stizostedion vitreum vitreum

o chk‘bass
- Northern pike

Muskellunge
Channel catfish
Pumpkinseed .
Bluegill . _
Smallmouth bass
L.argemouth bass

- White bass

Coho ~salmon
Yellow perch
White crappie -
Black crappie
Sauger
Walleye

, Data S’ource‘{ Ohio D’epér*tment of. Natura} Resou,r;ceé, Div. Wwildlife (1875)
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Impor-tant commer*cnal and sport ﬂsh in the bay area lnclude
‘walleye, yellow ‘perch, whlte bass, and channel. catfish (Herdendorf and
. Cooper, 1975) The fish ‘community structure oF Maumee Bay as r-evealed
E by 9111 net samplmg ‘in the sprlng of. 1974 lS shown -in F-‘lgur‘e 33

To deter*mme if envwonmental condttlons in N\aumee Bay excluded
any ﬂsh Fralelgh et al. (1975) surveyed- Scott and - Crossman (1973) :
to develop a list of spemes that would be expected m the spring in the

. bay based on the. present spemes in Lake Erie (Table 41 ) The only

,-"speCLes on the'list not Found in sampling by Fraleigh, et al. ‘was the
- mooneye (Hiodon ter\gisus) However, during 1975 several specmmens

' of larval mooneye- were taken with an ichthyoplankton- nét in the north

- bay area near Turtle Island (Her'dendor'i= and Cooper, 1975) . This
indicates that: Maumee Bay-is a r*elatwely healthy ecosystem m terms
- of the- Flshemes Found ther~e° .

. . . - . .
. N .
! -
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FIGURE 33. NUMBER OF FISH CAPTURED WITH GILL NETS IN THE
' EASTERN PART OF MAUMEE BAY, SPRING 1974
- © (FRALEIGH, ET AL, 1975) R



. _The mudpuppy is fairly. common in the open water, burrowing into the

132

: Amphibi_ans and ‘Reptileé‘-'

_ - The amphibians and reptiles of the island fauna are found in the
' open lakes, ponds, marshes, caves, along the shore, and on dry-land.:

muddy bottom . Several species of salamanders, frogs, toads, and
newts are found.‘ in a variety of habitats. - '

, At one. time the islands supported a dense populatlon of snakes.
' Many journals of early explorers and settlers tell of such great numbers
of rattlesnakes that one could practically tr*ead on one with every step. -
After years of being slaughtered on sight and hunted by herds of hogs
shipped to the islands, the timber rattlesnake has not been sighted :
since 1951 and has probably- been extirpated (Langlois, 1964). - Also. .
mentioned ‘was ‘a "hissing snake" which was said to blow a nauseous
wind upon its wvictim that could prove fatal if inhaled, - This snake has
been compared to the common water snakes (Natrix sipedon) of the area
which bite viciously when. attacked and secrete a foul smelling substance
from musk glands as a defense mechanism (Frohman, 1971) The inland
‘water_* snake (Natrix sipedon insularum) remains fairly common around
the islands, particularly the uninhabited ones, 'and can be seen swimming
.along the shore with its head above water or sunmng on the flat rocks =
or vegetation near the water's edge. In contrast to the distinctly banded
. pattern: of the northern water snake (N.s. sipedon), large specimens .
of the Lake Erie water snake are usually a uniform green-brown pat-

" tern. The shift towards unbanded pattern types on the islands has been
attributed to strong post-natal selection, demonstrable wtthout regard
to selectlve agent (Camm and Ehrlich, 1958).

, Populations of rare triploid salamanders of the genus Ambystoma
sp. exist on Kelleys, Middle Bass, and North Bass Island.  The North
Bass Island population is particularly unigue in that hybrid individuals
occur. This complex population is fairly well .established .in the vicinity

of Fox's Marsh and is rarely disturbed. Ambystoma. sp. and A, texanum
occur in the wetlands of Middle Bass, The Middle Bass Island populatlons

are threatened by habitat destruction. These populations have. been under
study for several years by Dr. Floyd Downs of Wooster College. °

A list of the amphibians and r'ebtiles and their habitats re_corded
for the. islands appears. in Table 42, A complete list by island is given
*in Appendix A, ) -

f . . « o .
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TABLE 42

AMPHIBIANS AND REPTILES OF THE LAKE ERIE ISLANDS

SPECIES T -
_(Common_Nama)

Lakae - Pond ' Shore Marsh Cnve Terreatrlal

HABITAT

Nocturus m. maculosus
{mudpuppy) __

X

. Ambystor_na jeffersonianum

(Jefferson salamander)

Amb)stoma- maculatum
(.spotted salamander)

Ambystoma texanum
(small~mouth salamandar)

Ambystoma t. tigrinum
(eastern tiger salamander)

Diemictylusv. viridescens 2

(red-spotted newt)

Plethodon c. cinereus
{red-backed salamander) -

Bufo a. americanus
(American toad)

Rana- catesbeiana
(bullFr'ggL

Rana [ plplens
Q\omhern leopard frog)

7 Chelydra 5. se r*pentma

(common snapping turtie)

Emydoidea blandingi
(Blanding's turtle)

' Graptemys geographica

{rmap. turtle) - -

Graptemys_ pleta: margirata
{midland painted turtle)

X

Natrix kirtlandl :
(iKirtland's water snake)

Natrix s, sipedon

(nor‘thern water snake)

Natn&x sipedon Ins'ulamm .
(L.ake Erie water snake)

Storeria d. dekayl
(northern brown snake)

Thamnophis 8. sirtalls
(eastern garter snake)-

L

Heterodon contortrix
(hog-nose snake) - -

Diadophis punctatus edwardsii .
(northern ringneck snake)

Coluber c, constrictor
(black racer)

Coluber constrictor falventris

(eastern yellow-bellied racpr)

| coluber constrictor foxi

(blue racer)

Elaphe vulpina gloydi

(easterri_fox snake)

Elaphe o, ‘obsoleta

(black rat snake)

Crotalus h. horridus

(timber rattlesnake) -

After Langlois (1964). _
Formerly present; current status uncertain, probably absent

9



- >v131tor's (most often found only in winter), - half—har‘dy birds (transients

o significant numbers of mng—necked pheasants remaining in Ohio

Birds

" The islands in western Lake Erie have a Wide var*iet.y of. birds and
“waterfowl. These-fall into four categories: per-manent residents, winter

or summer hestglents which sometimes stay through the winter), and
accidental visitors.(Table 43)., Bird. watchmg is a popular* sport on the
1slands For v151tor~s and leanders allke. : - - :

A rookery of black—cnowned night heron‘s; common egrets, great blue
- herons, and green herons’ exists on West Sister Island which is a
‘National Wildlife Refuge. Thousands of birds nest here every year,
occupying nearly every avallable space. . Wlth such a. concentrated
populatlon in this small area, the birds. are forced .to go great dlstances
to feed and are seen -feeding in the mainland marshes and around the
other islands. An occasional nest will be found on the other ‘islands,
par'tlculamly the umnhablted ones; but never to the extent of the colomes -

- on West Slster‘..

Rocky, largely bahren Starve Island was a Favemte nestlng suce for

- common _ terns until they were crowded ‘out by the hehr‘lng qulls, Ligas (1952)
reponted that 1052 tern nests were counted in 1939 but in 1964 the
island was reported to be completely taken ‘over by the herring gulls
(Langlois, 1964). It is interesting to note that in 1926 there was only one
i‘her*r‘ing .gull nest on Starve Island and no record of herring gulls nesting
anywhere along the Ohio shoreline (Shipman, 1927). Other' favored .

~ hesting sites include the Rattles. off Rattlesnake Island, Lost Ballast,

‘and several rock outcroppmgs occurring around “the leands. The .

" nearby Canadian islands are also- popular nesting areas for herons, gulls,
egrets, and cor'mor‘ants. ‘An occasional tern can be seen amid the flocks
-of ‘gulls Followmg the . ferry boats, but their numbers have been drastically
. reduced since. the. arrival.of the herring guus._ Critical nesting and’

. migration - areas are given-in Table 44, E ’

" In 192_1 the r‘ihg—necked pheasant was stocked on South Bass Island
by the Ohio Division of Fish and Game (Langlois, unpublished manuscript).
“They multlphed and have become a.nuisance to the farmers and’ grape =’
_gr‘ower‘s, ‘but are a great attraction for hunters in late fall. The other
islands also support a fairly large pheasant population ‘and together
“with the northern marshes-in the state repr-esent the only sites of any

(Trautman and Trautman,; 1968).  Rattlesnake -Island was stocked with N
-golden pheasants and wild turkeys about thirty years ago (Ross, 1949),

' ‘but neither remain today although the ring—necked pheasant is still common. ‘

As defined in "Rare and Endangered Vertebrates of Ohic" '
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(Smith,-' _e_t_ al., 1973) no endangered species nests on the islands

'(T,able 38). Several years ago single nests of the northern bald eagle

were located on South Bass, Green, Kelleys, Rattlesnake, and West

-Sister Islands, but today there are -no krown active nests on the

islands.” The following species found in the area are eonsidered to

be rare by Smith, et al (1973): common egret, least bittern, hooded

merganser, king r‘all, common tern, and orchard-oriole, - Ten species
common to the islands are listed as. being of undetermined status due

to noticeable decreases in populations _in recent years and bear further
surveillance. These species .include: pied-billed grebe, American

~ bittern, ring—neckeéd pheasant, common gallinule, black tern, purple

martin, crow, warbling vireo, baltimore omole and rough-winged
swallow. :

A lisf of birds reported for each island appeafs in the Appendix.
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TABLE 43°

BIRDS OF THE LAKE ERIE ISLANDS

Per‘manent I L ' - _ :

. Anas- rubmpes - S Comr_non black duck -
Haliaetus leucocephalus alascanus * Northern bald eagle
APha51anus colchicus torquatus . ’ Ring-necked pheasant . .
Larus argentatus S L Herring gull S
Otus asio : : - S Eastern screech owl
Dendrocopus pubescens - - T Northern downy woodpecker
Corvus brachyrhynchos . .Common crow '
 Thyothorus indovicianus " Cardlina wren

 Bombycilla cedrorum " " Cedar waxwing
_Sturnus wulgaris vulgaris - .. Starling
Passer domesticus domesticus - House sparrow
Richmondena cardinalis = . . - Cardinal
Melopiza melosia e . Song sparrow

- Winter : ) . )

Glaucionetta clangula americana . Common goldeneye

. Larus marinus - . - - - ~ Great black-backed gull
Nyctea scandiaca : Snowy owl '
Cyanocitta. cristata - .| ' - . Blue jay

‘Parus atricapillus S ' Black~capped chlckadee
Sitta carolinensis - R - White-breasted nuthatch
Certhia familiaris . =~ . = . Brown creeper
Regulus satrapa satrapa . .- . Golden-crowned kinglet
Hesperiphona vespertina vespertina B Evening grosbeak
Carpodacus purpureus pur‘pur‘eus ’ * Purple finch ‘
Junco hyemalis ‘ - : ' Slate-colored junco

’ Splzella ar‘bor‘ea -ar‘bor'ea‘ . Tree sparrow

Half Hardy (TranSlents or summer r‘esxdents) ' R
Gavia immer : . Common- loon

" Colymbus aupritus ) .7 Horned grebe
Podilymbus " podiceps podiceps . T Pied-billed grebe -
Phalacrocorax aumtus . ' Double-creasted cor‘morant
Ardea . herodias . : - Great blue heron -
Casmer*odtus albus. egretta - Common egret

" -Butorides virescens virescens - ' Green heron
Nycticorax nyc_t‘iéor;ax . ' ' Black-crowned night her‘on

. Botaurus lentiginosus - American bittern

- Ixobrychus exilis exilis S - Least bittern j

Olor columbianus C . . Whistling swan .

' ' .
- - - - ] B " '
" N |
i
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" TABLE 43(Con't) . -

BIRDS OF THE LAKE ERIE ISLANDS -

Half Har'dy (Contmued) P
- ~Branta- canadensis T T
" . Chen- hyper*bor*ea ’

Chen -caerulescens.

Anas platyrhynchos platyr‘hynchos _-
T Ailx sponsa

Aythya amemcana -

_Aythya collaris -~

Aythya vahsmer‘ia
Aythya affinis .
Glaucionetta albeola. B

--Anas’ dlSCOl"S
‘Mareca americana

Spatula_clypeata-
Melanitta -perspicillata

LLophodytes “cucullatus - :
Mer‘gus mer‘ganser‘ amer‘lcanus .

Mergus. serr‘ator*

-Cathartes a.ur'a :

Acmptter‘ stmatus velox
Accipiter cooperii :

" - But€o jamaicensis’

Buteo lineatus
Buteo  platypterus platypter‘us
Buteo Iagopus -

I Circus cyaneus . hudsonius

Pandion haliaetus carolinensis

'~ Falco sparverius
‘Rallus elegans- elegans
‘Rallus limicola 11m1c01a :
- Porzana carolina : -
Gulltnula chloropus cachinhans .

Fulica americana“

: Charadmus alexandmnus tenutr'ostms.
-‘\Char*adr*lus vociferus voc1Fems '
- ‘Squatar*ola squatrola
" Arenaria- mterpers momnella
- Philohela minor '

Capella gallmago dehcata .

Numenius phaeopus hudsonicus

Actitus macularia

- Canada goose
-Snow goose

Blue goose

'Mallard

Wood. duck
Redhead
R mg—necked duck

- .-Canvas-—back '
;L.esser scaup duck

Buffle~head . -

B_lue-wmged ‘teal o

Bald pate -

" Shoveller -
. Surf scoter

" Hooded merganser
-_Common - mérganser

Red-breasted merganser -

f'Tur'key wilture:

f_Shar*p-—shmned hawk
 Cooper's hawk ..

: Red-talled hawk.

‘Red-shouldéred hawk

‘Broad-winged hawk

Rough-legged "hawk

_Marsh hawk

Osprey .

‘Sparrow hawk
© King rail
_Virginia rail.
" Sora rail
“Common gallmule
" American coot
-Semtpalmated plover
'Kllldeer-
,Black-—belhed plover

Ruddy - turnstone’
Woedcock -
Common snipe
Hudsonian curlew

 Spotted sandpiper - -



TABI_E 43 (Con't)

BIRDS OF THE L.AKE ERIE ISLANDS

HaIF Har'dy (Contmued)

‘Tringa solitaria solltar‘la ‘ -
_ - Catoptrophorus - semlpalmatus
Totanus melanoleucus ;
Totanus Flav1pes o

Calldms canutus. r‘ufus
\fEroha _mahlt_lma

- Erclia minutilla _
Limnodromus griseus” " .
Ereunetes pusillus - “
Crocethia alba
* _Steganopus tricolor
- Larus delawarensis
“l_ar‘us phlladelph a-
. Sterna hlr'undo hirundo- -
Hydr*opr'ogne caspla
- Chlidonias nigra sur‘mamenms
jZenaLdur'a macroura - - -

Coccyzus' americanus amemcanus

' ‘Coccyzus erythrophthalmus
Tyto alba pr‘atmcola
'Aegohus acadica acadlca
; Capmm_ulg_us‘,vomfer*u_s
‘Chordeiles minor

. Chaetura pelagica
Archilochus colubris =
Megacer‘yle alcyon alcyon

::.Colaptes aurates - -

" Centurus car*olmus - o
Melaner‘pes e. er‘ythr‘ocephalus,
-Sphyrapicus vamus vamus k

- - Tyrannus tyrannus .

“Myiarchus crinitus

' Sayornis phoebe .

Empldonax ﬂavwentms .
Empldonax trailli tr*atlll
Empidonax_ minimus = -
Contopus virens ; ‘
" Epremophila alpestris alpestris
- Eremophila alpestr‘ls pr‘actlcola
riImdopr*ocne bicolor - -

Sohtar‘y sandplper
Willet . .
Greater yellowlegs
-.Lesser. yellowlegs . ;
Knot ™’

.. Purple sandpiper

Least sandpiper

. Dowitcher -
- Semlpalmated sandplper .

Sanderhng
Wilson's phalarope

- Ring=billed. gull.

Bonapar*te's gull .
Common tern = .

-Caspian tern

Black tern
Mour'mng dove ,
Yellow-billed cuckoo .

Black-billed cuckeo’
“Barn owl - -

. Saw-whet owl
" Whip=-poor-will .

- Common night hawk
Chlmney swift .

Ruby—thmated hurhmmgbmd

Belted kmgﬁsher‘
Yellow—shaFted flicker

- Red- —betlied woodpecker
Red—head'ed woodpecker

Yellow-bellied sapsucker -

 -Kingbird
- .‘Gr‘eat-—cr‘ested ﬂycatcher

Phoebe
-Yellow—belhed ﬂycatcher

- Alder ﬂycatcher‘ -

‘l.east ﬂycatcher‘

" Wood pewee

Northern horned lark

“Prairie horned- lark

Tree rswallow

‘

Y
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q

. . L
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TABLE 43(Con't) -

- 'BIRDS 'OF THE LAKE ERIE ISLANDS

Half Har*dz (Continued)

'Stelgtdopter*yx r‘uﬂcolhs ser*mpenms

.

X

: ' . N ) . : . ' . ' .
' . . . .
f . o

Hirundo_ rustica. erythrogaster
Progne subris_subris-

" Parus carolinensis
. Parus bicolor ’ .-
‘Troglodytes tr‘oglodytes hlemalls

Tr‘oglodytes bew1cku

: Telmatodytes palustms

Cistothorus platen51s stellaris

' “Dumetella car‘olmenas

Toxostoma_ rufum rufum’
Turdus migratorius

. 'Hylocichla mustelina
_ Hylocichla -guttata faxoni-
‘Hyloeichla ustalata _s'wai_n_sonii_, '

Hylocichla minima
Hylocichla- fuscescens

Sialia Slalls .
Polioptila ‘caerulea caerulea

’Regulus calendula calendula' :
- Anthus spmoletta rubescens

L.amus excubltor‘ bor*ealts )
Vireo solitarius .
Vireo. ohvaceus

Vireo philadelphicus

Vireo -gilvus gilvus

i ~'nDendr~0lca petechia
--Setur‘us aurocapillus’

Geothlypis trichas br‘achldactyla
Setophaga ruticilla :

‘Species Unknown _
. Dolichonyx oryzivorus

Sturnella: magna
Ag elalus phoemceus

.. Icterus spurius .

X Ictems gatbula. .
--Qu1sca1us qu1scula ver‘smolor‘
Molothrus ater ater
--Piranga ohvacea

Pheucttcus 1udov1¢1anus

; Easter'n blueblr‘d
. _Bl‘ue—gr*a}yv gnatcatcher -
- Ruby-crowned kinglet
_American water pipet
". Noprthern shmke
"Solitary vireo-

g Rbugh-:wi‘ngéd [sWallow_. L

Barn- swallow -
Purple martin--—-
Carolina chickadee. .

_"Tufted tltmouse
Eastern house wren
‘Bewick's wren

l_ong—billed marsh wren
Shor't—bllled marsh wren’
Catbird -’ o '
Brown Thr*asher o

“Robin -
'~ Wood thrush

Eastern hermit thrush
Swainson's thrush
Gr'ay-—cheeked thrush
Veer‘y :

Red-eyed vireo

“Philadelphia vireo.
-Warbling .vireo

Yellow warbler. -

‘Ovenbird .

Northern yellow-—throat

Amemcan redstart .
’ War‘bler‘
_Bobolmk

Eastérn meadowlark
Red-~winged blackbird
Orchard oriole -
Baltimore oriole -
Common grackle
Br-own-headed COWbll"d

- Scarlet tanager
.Rose-breasted grosbeak
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TABLE 43 (Con't)

BIRDS OF THE LAKE ERIE ISLANDS

Half Hardy- (Contmued)
- Passerina cyanea
»Spmus pinus pinus

-Spmus tristis tristis

. Loxia leucoptera’ leucoptera
. “Pipilo erthrophthalmus -~ -
- ‘Passerculus sandwnchenSIS
‘Amodramus savannarum
: “Passer*her‘bulus henslowu
Poaecetes grammeus grammeus

Junco oreganus -

- Spizella: passerina passemna )

_ Spizella pusﬂla pusilla
Zonotrichia leucophrys

) -Plectr*ophenax mvalls mvahs

Acmdental \/lSltor‘S

_.Colymbus mgmcolhs cahFermcus '
F’legadts falcinellus Falcmellus
Stercoramus parasﬂ:tcus

Uria lomvia lomwa
Seiurus motacdla »

- Data' Sour‘ce—s': v

Lahglois,an'd -Laﬁglais (1964a) .
- - TraGtman-and Trautrman (1968) -

'Indlgo buntmg
. Pine siskin
. fAmemcan goldfmch
" White=winged- crossbill

Eastern towhee"

) Savannah spar‘r‘ow

Grasshopper sparrow
Henlow's sparrow
Vesper sparrow
Oregon junco

~Chipping sparrow

' ‘Field. sparrow.
. Whlte—crowned sparrow
Snow buntmg

"Earad grebe
‘Glossy ibis
- Parasitic Jaeger

Thick-billed murre

Louisiana waterthrush -~

-‘ - ‘- - -‘

.
- - - -I

i
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Mammals

The epeeies diversity of mammals inhabiting the islands is
understandably low considering their isolation from the mainland and
the small area involved. Only thirteen species have been recorded
as being permanent residents and these are all small animals.
Raccoon, red fox, and muskrat occur in small number*s due to lack
of suitable habitat.

Several species of mice exist, usually in areas of human popu-

lation (F'all et al, 1968). The Norway rat is particularly dependent upon
human habltatlon as its main center of repopulation is the dump. An

exotic population of the eastern woodrat is found on Gibraltar Island,

It -is known in Ohio only in the southern portion of the state. It is
suggested that a pregnant female arrived with a shipment of equipment
delivered to the F.T. Stone Laborator*y on the island, and the popula-
tion became established in 1973 when the lab was r‘elatlvely unoccupied
(CLEAR, 1974) Itsvcontmued e><lstence on ‘Gibraltar Istand is unconﬁr‘med,

A campalgn to ellminate the high- number of rats on South Bass
Island. by pmsomng in 1952 severely depleted the population of eastern

‘gray squwrels. Concerned islanders -imported several black squirrels
. from Belle Isle . Park in- Detroit to help reverse this situation (L.anglois,

uhpubhshe'd manuscript). The two specues interbred to the extent that

~the only -squirréls. present today are melanistic eastern gray squirrels.
" The cottontail rabbit accounts for a large percentage of the mammal

population of the islands.

“The little bhe.wn bat is a permanent resident of the islands, but

its secr';etiVe nature prevents it from being obvious, - It remains dor-
“mant thr*oughout the winter and is able to withstand extr«eme cold

temp_er*atgr_*es. Empty cottages, boathouses, sheds, barns and caves
pr*o_vi_de‘ah abundance of sites suitable for habitation.

A 'h_erd of African Mountain sheep roam wild on Rattlesnake Island

- where they were introduced -a number -of yeare ago (Faris, 1976), Dur-—

ing the severe wmter of 1976-1977 the herd. was reduced from nine to
three (l_ar~r~y Wllson, per‘sonal communication), -

A small number of deer live in the rema’ming' wild areas of Catawba
Island and the adjacent Marblehead Peninsula. During cold winters when

‘the lake freezes over they occasionally cross the ice to some of the

islands. Several were sighted on Kelleys Island in December, 1976

- _soon after the ice had formed (Schutte,’ persconal communicatlon).. A
list of mammals presently occupying the islands is found in Table 45,



-‘ .

144 -

. TABLE .45

' MAMMALS OF THE LAKE ERIE ISLANDS

" Blarina brevicauda (short-tailed shrew) ‘ -
Mlcr‘otus pennsylvamcus (meadow vole)
Mus musculus (house mouse)

" .Myotis- lucifugus (little brown bat)

. Neotoma floridana (easterr woodrat)*.
‘Ondatra- zibethica (muskra’c) ;
Peromyscus leucopus (whlte -Footed mouse)
Peromyscus maniculatus bairdii (deer* mouse)
Procyon. lotor-.(raccoen)
Rattus. norvegicus . (Norway rat)

. Sc1ur~us car*olmensns (easter-n gray squwr‘el)

- .Sylvilagus’ floridanus (cottontail rabblt) ’
Vulpes Fulva (red Fox) o

. Data Soqr‘“ces:‘ Fall, et-al (1968)
o ' CLEAR (1974) :
Langlois (unpubllshed manuscr‘lpt)

e % Unpubl-is.hed; pr*obably nonéxtant
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HISTORY OF THE LAKE ERIE ISLAND REGION

Historical Background

Due largely to use of the Ottawa River system across Canada as.
a route between the St, Lawrence River and the upper lakes and’
the ferocity of the Iroquois Indians occupying the territory to the
south., Lake Erie was the last of . the CGreat Lakes to be discovered

by European man. The Frenchman Louis. Jolliet is the first to

have recorded seeing Lake Erie in 1669, In 1679, on a trip across
the lake aboard the Griffin, the famous explorer Robert de LaSalle
stopped at” Middle Bass Island where Father Louis Hennepin cele-
brated the first Catholic mass in the midwest. This was also the
first recorded visit by white man to the islands.

The succession of oWner"ship and habitation of the islands is
rather confusing due to conflicting reports and lack of accurate
records., Reports show the land to be simultaneously claimed by

-the French, British, Americans (including several states), and the

Indlans. After the War of 1812 there was still some confusion as
to Whlch islands were Ganadlan and which were American. A com-
mission established by the Treaty of Ghent determined ownership of

‘the islands as follows: Middle, Pelee, Hen and Chickens, East and

Middle "Sister, and North Harbor - Canadian; South Bass, Middle
Bass, North Bass, West Sister, Kelleys, Sugar, Green, Ballast,

- Rattlesnake, . 'and. Gibraltar - American. A definitive boundary was

not set until 1913 when the International Waterways Commission
established the boundary as a series of straight lines determined
in reference to fixed objects on the islands. -

-Archeological excavations on Kelleys Island indicate occupa-
tion as early as 3000 B,C. (Behnke et al, 1974), Inscmption Rock
tells the story of ‘the Erie Indians, after whom the lake was named,
and pictures -the final annihilation of the tribe by the Iroquois. [t

- is thought that none of the other islands served as permanent resi-

dences for any Indian tribe, rather, they were used for hunting
grounds and resting points for travel across the lake. The Ottawa
Indians frequented the area until 1831 and are the subJect and source
of many legends about Catawba Island. :

‘A large part of northern Ohio and Pennsy_lvan»ia was granted to

' Connecticut in 1662 by Charles Il of England. -All but 3,000,000

‘acres along the lakeshore, the Western Reserve were relmqu[shed '
in 1786 when Congress designated the Northwest Territory (Hatcher,
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1945),. In 1793 Connec_:ticut deeded 500,000 acres  of the Western
-Reserve to the people who had been burned out during the Revolu-
tionary War 'and it became known as the Firelands. -~ Another tract’
‘of ‘the Western Reserve, ihcluding most of the islands, was sold to
the Connecticut’ Land Company. South Bass, Middle Bass, Gibraltar,
'Sug'ar, Ballast, Green and Starve ‘Islands. fell to the lot of stock—
holder Pierpont Edwards. The heirs of Edwards began.lumbering
‘on the islands and clearing land for agriculture. In 1854, Jose
Rivera St. Jur~go1 bought the -islands, surveyed and sold parcels. of
- land, and actually began the establishment of a commumty on South
"Bass Island (Stuckey and Duncan, 1977).

_ After Ohio gamed statehood in 1803 and the Fort Industr‘y Treaty
of - 1805 rescmded all Indian claims to the south shore of Lake Erie;

- _-settlement of the northern. part of the state accelerated and Ottawa '

County was' drganized in 1840. Permanent settlement on the islands

. .-did .not occur until the mld 19th century

South Bass- Island
South Bdss is the most widely known of the lislands due to the
military explouts of Commodore Oliver H, Perry in the war of 1812.

A monument commemoratmg his famous victory was dedicated in 1931
and “decla‘.r*ed” a national peace memorial in 1935 (Frohman, 1971a). -

The earliest known use of the island was as a hunting ground and

stopover for journeys . across the lake by the Indians. Records as-
early as 1776 show the island frequented by French traders to collect.
furs, hides, beeswax and honey, and French squatters were living
here when Piérpont’ Edwards became the owner in 1807. Agents for
the Edwards family attempted to raise wheat and: flocks of sheep, but
the most profitable venture was lumbering. F'ireWood was in- great
‘"demand. by the steamships on the lake, and the abundance of the
suppl_y coupled with the protection offered by Put-in—-Bay Harbor made
it ‘an ldeal Fuelmg station. - Much of the -high quahty lumber was alse
_sent to’ the -mainland c1tles for shtpbutldlng (Hudgms, 1943).

In 1854 the lsland was purchased by Rwera whose main pmomt_y

o was .development of the islands. He encouraged settlement ‘on South

Bass by having the land sgr*veyed and divided into parcels which he

- " sold to the early inhabitants. Rlver‘a $ First venture was ratsmg

'sheep for whlch the rocky, cutover land seemed well suited. Seemg

T _Jose Rivera St. Jurgo is. referred to b_y the name R'lver‘a through——'

- out thistext. -~ . ..
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the success of viniculture on North Bass, Middle Bass and Kelleys
IsIands, Rivera was instrumental in mf’luencmg GCerman immigrants -
to come to South Bass and plant vineyards. B_y 1858 the vineyards
were well establlshed and several wineries were in operation. Vini-

'rcultuhe flourished in the. late 1800's but gradually declined under the

influence - of Prohibition, mainland competition, erosion and depletion
oF the soil. Only one winery remains in operatton on the island
today and only a Fraction of" the For'rner- acreage is cultivated as
vmeyards. ’ , o -

, The late 1800's were also peak years for the resort industry.
People. would flock to the Island on the large excursion steamships of
the perlod and the island saw a -succession of grand hotels catering.
to ‘affluent society. The most famous of the island hotels was the
elegantly furnished Victory Hotel boasting a capacity of 600 guest

rooms and dining space for 2000, It was surrounded by spacious -

wooded gardens landscaped with native limestone, elaborate statues

. and fountains, ‘pavilions and a large sw1mmmg ‘pool, - An electric

railway: linre ran from the hotel to the Bay (business district). The -

original ‘{ntention of the owner was to establish the hotel as a conven—
tion center‘, but this dream  was never realized and the hotel was only
open emﬂatlcally for the 27 years it ethted Although opened . in 1892,

‘it was mot completely finished until 1896, The hotel closed in 1909

)

due to financial difficulties, but was remodeled and reopened for the
summer season in 1919, In ‘August of that yeah a disastrous Firé_
completely destroyed the ill-fated hotel (Frohman, 1971a). Ruins of
the famious hotel can still be seen in the state park on the island's
west shore.. Most of the other large hotels also fell victim to -
devastating fires or were demolished. after years of d-isuse.

The village of Put-i n-Ba_y was . incorporated on the lsland in
1877, and the name Put—m—Bay is commonly used to refer to the .
whole island. The Inter Lake Yachtlng Association has held an
annual regatta here since 1884 and prompted .the or*gamzation of
the Put-in-Bay Yacht Club in 1886 (Dodge, 1975). ’

‘In 1889 the federal government built a fish hatchery on F’sach
Pomt on 0. 60 -acres of land purchased from Rivera. The. State of

Ohio built a hatcher_y adjacent to- the federal building in 1807. The state

building burned to the ground in 1914 and was réeplaced with the brick

building housing the present hatchery. The federal hatchery discontinued

operations in the mid 1830's and the facilities were transferred to the
state. Wlth the development of Gibraltar Island as a blologlcal Field ~
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station by Ohio State University, the old federal hatchery was con-
verted to laboratory space 'For‘ researchers _and, is so used today.

Peach Point was also the site of the Forest City Ice Company
which had several large warehouses at the end of the point in the
late 1800's and early 1900's. During winters of thick, clear ice,
fields were laid out and blocks cut ‘and hauled into the warehouse
’For* storage. .

_ Still ‘a popular summer retreat, the visitors are no longer pri-
‘marily from high society, Many summer cottages are located on

- the island, particularly along the west shore. The island is serviced
by two ferry lines and an -airline, and has accommodations for pri-
vate boats and airplanes. Several histories of South Bass I[sland
have been written by Langlois and Langlois (1948), Frohman (1971),
and ‘Dodge (1975) which describe: in great detail life on the island,
cultural background, and historic events.

'Mlddle Bass Island

Mlddle Bass has the. distinction of being the site of white man's
first recorded visit to the islands., Robert de LaSalle stopped at the
island on a trip across the lake aboard the Griffin in 1679, and the
first Catholic -service in the midwest was celebrated by Father Louis
Hernnepin., The Frenchmen were so enchanted by the abundance and
beauty of the.natural flora that the_y named the island Isle des Fleur,
Island of Flowers. :

Middle Bass Island Fell to the lot of Pler*pont Edwards in a
draft oF the Connectlcut Land Company,. and agents for the Edwards
family lumbered the island.. In 1854 it was sold to Rivera who sold
it to three Germans: Count Wllllam Rehburg, Andrew Wehrle, and
a Mr. Caldwell. -Finding the island soils and climate ideal for vine-
yards, they planted gr*ape‘vmes_and induced other. German immi-
gr*ants to -do the same. The island was soon covered with vineyards
~and in 1884 the 1mposmg Lonz's Wlner*_y was built on the south shore
'(Ross, 1949) :

In the‘ 1870'5' a group of ;Foledoéns- organized the "-La_ke Erie
Boating and Fishing Association” and built a club at Ten Mile .Creek
near ‘Maumee Bay. The group fished ’regularly off Middle Bass and-

" soon decided the island would make a better. location for their organi-
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zation, In 1880 the group leased land from Count Rehburg and built
a clubhouse, private cottages, dance hall, boat houses, a central
dining area and a small chapel ‘and became known as the Middle
Bass Qlub. Membership was. limited to 200 and included Toledo .
socialites and prominent citizens of the period (Frohman, 1973).
Presidents Hayes, ‘Garfield, Arthur, Cleveland, Benjamin Harrison

-and Taft all spent time here and Taft later built a summen home

on the island (Ross, 1949).

‘For years vmlcultur'e and ‘wine-making were the only industries
on the island, and when Lonz's Winery became pr*omment many tour-
ists began to frequent the area promoting a resort business. Some
cottages are rented and private summer homes are utilized, but

with the r‘ecent closmg of the Wmer‘y the tourist trade has declmed

North Bass Island

Reminiscent of the French influence when North Bass Island
was cr*ossed by the mter'natlonal boundary between Canada and the
United States, the island was called Isle St. George for many years

-and is still so listed by the post office. An official concrete inter-

national boundary was not fixed until. 19183, placmg Nor\th Bass entmely
in the United States (F—‘r‘ohman, 1971a).

The Flrst court records showing’ lSland OwnPr‘Shlp were filed in'
1840 with the sale of the island to Horace Kelley (of the Kelleys sland
family) by Mrs. Abigail Dumming. In 1853 Simon and Peter Fox
bought 500 acres and, inspir-ed by the number of wild grape vines
covering the 1sland, planted grapes. Within two years the island was
covered with vineyards (Ross, 1949). Roswell Nichols was the first
permanent settler, moving to the island in 1844 (Core, 1948),

The vineyard industry peaked in 1890 and steamers stopped there:
regularly to carry grapes and wine to mamland cities. Today over

" half the island is owned by Meiers Wine Cellars Inc, of Silverton,

Ohio and cultivated as vineyards. North Bass lIsland is serviced by
Island Airlines, but no ferries stop at the island as there is no resort
development. - '
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‘ 'Kelleys Island

] Kelleys Island has more ev1dence of ear*ly oocupatlon by the . '
‘Indians than any of the other islands. . Artifacts have been unearthed
_mdlcatmg settlement as ‘early as ‘8000 B.C. (Behnke et al, 1974).
~ Indian vtllage sites -dating back to the 1600's have been, dlscovehed
. and one of the best examples of Amemcan Indian. petroglyphac art
is located on the south shore, Known as Inscmptton Rock, the
petr‘oglyph was found. by Charles Olmstead in 1833. The strange
carvings on the rock have been thanslated as the hlstor~y of the Erie
Indians and their. final slaughter in 1655 by the Iroquois- (Flsher, 1922).

In the' early 1800's the island was known as Cunningham s, Island
after.a French Canadian fur trader living there. After the War- of
1812 several families: moved to the ‘island, selling the red cedah
~ which covered the island to.passing. steamers for Firewood. Kelleys

. was soO extensively lumbered that - by the 1820's it had practlcally
been stmpped of" woody vegetation, : S

Datus and Ir‘ad Kelley bought the island in 1833 and it has since

g been known as Kelleys Island. They formed the Kelleys Island: I_lme
and Thansport Company in 1886, quarrymg limestone for buddlng ;
matemals lime, and crushed stone. RBesides the many local build- -
“ings the llmestone ‘was ‘used in construction of churches in Detroit,
office buildings in Cleveland, and the Poe l_ock at the Soo (Ross,
1949) Gr-adually, ‘the industry began-to decline and f"mally shut

down in 1941 being unable to compete ‘with more convemently located

. “quarries on the’ rmainland. : Only the abandoned lime kilns, loadmg

" ‘docks, and quarries remain ‘as evndenoe of the once_pr*oﬂtable industry.

In the process of qdarh_y"ing, impressive glacial grooves were
“uncovered along the north shore. Sorme of . the deepest grooves were
removed before their historical sngmﬂcance ‘'was realized, but a number
- of them have been preserved and are now under state pr*otectxon. )
They are located on the north shore near the state park public beach :

Ason the other inhabited islands vmlcultur*e also flourished on
: Kelleys,;but it was never as economlcally lmportant as the quarries,
_\"Seven hundred acres of grapes were cultivated from 1850 to the early
: 1900's, but under pressures from Prohlbttlon, over—uttllzatlon of the
soil, and competltlon from mainland growers. most of the vineyards
were abandoned No vme_yar‘ds remam under cultivation today.

_ The resor*t busmess was never eveloped on Kelleys to ‘the
extent that Eid was on South Bass The island economy depended .
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“upon the quar'r!ies,- vineyards, and fisheries which supported.a peak

population of 1200 in 1916, Today a permanent population of approxi-

‘'mately 150- people depends upon the tourist trade during the summer

.season -as the mainstay -of its economy.

Mouse - Island

The first recorded v151t to- Mouse Island was durmg the War~ _
of 1812 when a Captain Bonner and his men spent the night there, '
descmbmg it as the best accommodatlons the wilderness could offer.
In 1860, Mr., and Mrs. Clark Neal bought the island from Waldo -
Converse and. E.B. ‘Sadler. They operated a small commercmal

- ﬂshery on the lsland for several years.,

When,Ruther*For‘d B. Hayes retuhned to his -estate in Fremont,
Ohio_after serving as president of the United States, he bought the
island as a retreat for his family and friends. The island remained
in the hands of the Hayes estate until Marianna H, Mercer of Rocky
River, Ohio bought it in 1966. The only evidence of habitation
remaining is an old stone hearth and chimney standing alone amid

“the dense forest covering the island.

Rattlesnake Island

There is some controversy as to whether the name Rattlesnake

Island was derived from the;num‘ber'»o'F rattle_snakes' once inhabiting
‘the island or because its shape, with the two small islands at the

narthwest end resembling rattles, is similar.to that of a rattlesnake.
The island was once the private summer home of Hubeirt Bennett, a
prominent Toledoan, -who stocked the island with wild turkey and
golden and r‘ihg—héc‘:ked pheasants (Ross, 1949). Later the island
was operated as a fishing and hunting lodge for private parties.
Closed in 1970, the resort r‘eopened in 1976 and the restaurant and
ong lodge are open year-raund on a reservations basis only.

The island is also noted among’ stamp .collectors For its” unique
stamps. In 1966 the island initiated its own local post and puts out
a new issue stamp annually, with a mailing list of 2200 customers

(Larry Wilson, personal communication),
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Gibraltar Island .

_ Gibra?car, so na.med because -of .its resemblance ‘to the rock:
_ at the mouth of the Mediterranean- Sea, was part of the original tract

owned by Pierpont Edwards. It went. to Rivera in. 1854, who in turn .

sold it to Jay Cooke, Civil War financier, - Cooke built .a large,
.lmpreSSlve, Victorian summer home on the island Wthh he called
. the castle.. Many famous men of that time including Presidents -

- Fayes, Cleveland, and Benjamin.Harrison, senators, generals, and

- financial magnates wehe. lavishly entertained at the castle. Being of .
strict religious . bearing, _Cooke invited man_y clergymen_ too poor to

~ -afford them own vacations for weeks of fishing, sallmg and relaxmg

throughout the summer (Ross, 1949)

While Rivera still ownéd Gibraltar he offered to .donate- half of
‘the island for erection of a monument to Perry's victory in the War
- of 1812, A base was laid in 1858 but the monument was never built,
Being an ardent admirer of Commodore Perry, Cooke had a monu-
ment built on the existing base when he bought the island. The
" monument is at the northeast end of the island near Lookout Point
where Perry reportedly statloned lookouts to observe the Bmtlsh
v ﬂeet in the dlstance.

, Betwe'en‘ 1873 and 1879 Jay Cooke's company.experienced finan—
" cial difficulties and Gibraltar went into receivership. By 1879 Cooke
- had rebuilt his fortune, repurchased Gibraltar from the trustee in
‘bankruptcy and reopened his beloved castle (Frohman,. 1971a).

_In 1925 Cooke's heirs sold the island to Julius Stone who.
domated it to Ohio State- University -in memory of his father. Ohio
State erected the Franz Theodore Stone Laboratory building and
several other bu1ldmgs and utilized -the -castle as dormltory spaoe
For summer students ' .

Green I:SIand

-Gr‘eethsla;nd is known on earlier maps as Moss I,slénd and

Strontium Island. ~Large. deposits of strontium were found there, but

the bulk of the hlgh quality mineral was removed before 1900 (Stuckey
and Duncan, 1977). As on. all the other islands, Green was lum-
\ behed in the 1890'3 (Behnke _e_t_"a__l_,_1974). .

o " In 1853 Green Island was pur*chased by the Umted States govern—
- ment Fr-om ‘the heirs oF Plerpont Edwahds For~ the purpose oF er*ectmg
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‘a lighthouse. Keepers and their families occupied the island from

1860. to 1915, but after a tragic fire during the winter of 1863 the
island was only inhabited during the navigation season (Stuckey and
Duncan, 1977). In 1915 the government transferred the light

to the Put-—m—Bay llghthouse and installed a llght with an electri-
cally controlled beacon (Ross, 1949). With the exception of several
summenr reSLdents prior to World War I[I, the island has been unin-
habited since 1919 (Stuckey and Duncan, ,1977). '

Ballast Island

Ballast Island was so named because Commodore Perry is
said to have. removed boulders from its shore for use as ballast in

. the. ships of. his fleet. While owned by Rivera, the island was quarmed

for gravel, In 1869 he sold the island to a private interest (Stuckey '

and Duncan, 1977).

A large ice house, for storing blocks cut from the frozen lake,
was built in 1874 together with a dock for the landing of small steamers,
Plans were made to develop a resort community with 25 cottages, a '
dining hall, kitchen -and recreational f"actlltles, but only ten of the cot—
tages were ever built (Frohman 1974).

A home was built at the edge of the dock: for use as-a residence’
for a year—round caretaker. James Fullerton, known more often as
Uncle Jimmie, was caretaker for a number of years and lived a her-
mit-like existence coming to the mainland only once or twice a year
For- supplies. Year after year Uncle Jimmie would watch the great
steamer's pass on their way -to South Bass Island and finally, in the
spring of 1882, he decided. to book passage on one. for. an excursion

to Sandusky. On the return trip, aboard the American Eagle, a

boiler exploded klllmg six passengers, the 79 year old Uncle Jimmie
among them. He was. buried on South Bass Island (Dodge, 1975).

'deay the island is privately owned and inhabited only " during
the summer seas'on.‘ The old caretaker's house lies dangerously

“Close to the r‘lsmg waters oF the lake and may soon be undermined

by the force of the waves,
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© Starve Island

, Starve Island is little more than a gravel covered slab of Put-
in-Bay dolomite rising just high ehough above the lake level to support
a few woody species, lichens, and algae. A legend that a human
skeleton was found on its shore many. years ago,. appar-entl_y hawving
starved to death accounts for the name,

Former‘ly a Favored nesting area for terns, the island has been

‘taken over by thousands of herring gulls for the rearing of their young.
The island has never been inhabited by man.

- Sugar Island

This ‘island was- among the original group owned by Pier\bont
Edwards. Rivera bought it in 1854 and sold:it soon thereafter in .1859.
It derived its name from the abundance of .sugar maple' trees on the
island. Today the entire lsland is owned by Gebhard Kenny oF Colum-—
' bus, Ohio and is mamtamed as’ a summer residence.

" Catawba Island

, Now a peni-nsula, .Catawba I[sland was once separated from the

_ mainland by the Portage River which then emptied ‘into the lake northeast
~ of the island. Rising lake levels decreased the gradient of the old river
forcing it to find another outlet farther west (Finkbeiner, Pettis and .
Strout, 1971). Since the relocation of the river mouth in the late
1800's much of the marshland occupying the old river bed has been
drained or filled joining the island with the mainland. A causeway .
across the eastern end of West Harbor connects Catawba with Marble—
head Peninsula. The island is called Catawba after the grape devel-
oped in the Catawba North- Carollna reglon and Found to thmve on the
lslands. . - -

, The Ottawa Indlans roamed the area for many years and ev&dence
- of vmages and bumal grounds have been uneahthed The Indians left
‘behind many legends, many of them center*ed on sites along the shore
of Catawba Cliffs. -One such legend explalns the face of an Indian
chief carved into a cliff facing the lake shore. Nabagon, a mighty
chieftain of the Ottawa Indians and much beloved by his people, was
attacked by a fierce panther and lay dying for many days._ The - Great
Spirit was in need of Nabagon's valorous soul to protect him- from
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enemy gbds, and thé Indians believed the panther was the Great Spirit’
himself coming to personally claim the soul of their chief, To appease.
the gr‘Ai_eF of the tribe the Great Spirit promised to carve the- héad: of
Nabagon in rock to .guard the destihy of the island throughout eternity.
The next morning an Indian profile appeared carved on the cliff face.

- with a cedar tree at the crest forming the 'resplendent headress of a

great warrior (Prescott,” 1922). Although worn by years of weather
and loss of the cedar headdress, . the Face of Nabagon is stlll visible
gazing out across Lake Erie. The .tribe left the area in 1831 leavmg
behind a squaw, Mo John, and her children,. Betsey Mo John, one of
the squaw's chlldren married a man who built a’ hand-—hewn log cabin

-~ which still stands on the island today.

With the depar‘tur‘e of the _Ottawas '.'n'iar_iy settlens began moving
into the area.in the Mid-1800's, most-of them coming from -southern

~ Ohio- and Hanover, Gérmany (Hardesty, 1874), The island soils were
" found to be ideal for raising fruit, and Catawba became a major pro-

ducer of peaches, grapes, and -apples. The island became famous. for
the quality of its peaches.  Three wine companies prospered on the

island = Catawba Wine ;Conﬁpany, Gideon S. Owen Wine Cellar, and
the Mon Ami. Aftér more than 100 year-s, the - Mon’ Aml is the only
winery Stl“ in ex1stence. :

Dumng the peak years of the fruit industry a small village- known .
as Ottawa Clty was Formed at the nor*th end of Catawba. - A large. dock .

at the site of. the present’ Mlller I'—‘er‘r‘y Dock was operated by .the Catawba. .

Island Frult Company and lake steamers transported tons of’ peaches and
grapes every summer across the lake to Detroit, Just west of the
fruit dock was another large dock and warehouse owned by the Booth
Fish Company. Ottawa City had its own post office, general store, -
séh'ool chapel and a number oF hotels and boardmg houses to serve

. summer v151tor~s. R

Planning to draw-more settlers into Ottawa- City, J.R. James built
a ltme kiln and a cooper factory along the northwest shore in 1850 for
the express purpose of manufacturing cement. Limestone was quarried
along the lake shore just north of the Kiln For‘ five year‘s but- the indus-—
try did not prosper. The old quar*r'_y and lime Kiln are still’ visible _
today just inside the north entr*ance to Catawba CliFFs. With improved
land transportatlon and new markets for the island produce, - the steamers'
no longer found: business at the fruit dock and Ottawa City was abandoned.
Another small vullage, Peachton, also existed at one time near the cen-
ter of the island (Carroll et al 1971). '
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In the early 1900's the area along the west shore, . Catawba
CllFFs, was developed. as a prlvate housing complex popular with’
the wealthy of that perlod for summer homes. - All of ‘the original .
homes ‘still exist and present unique architecture blending beautl— '
“fully with the natural setting. “The J.H. Bellows Company, the
firm: instigating the development, was instrumental in a proposal
. to declare. the- area along the West shore from the Cliffs to Sugar .
"Rock as a perpetual state bird sanctuary, but the proposal was
tnever accepted - : :

The present state. park is located on the site of the former
G. W Snyder and Son Fish Company. A monument commemoratmg
the site of a corner stake markmg the boundaries of the Western o
Reserve is found in the park Today the island is mostly resldenttal
-and -surrounded by marinas heavily used by boaters d.urlng the summer,

o »_West Slster Island

- There are Few historical" records avallable f"or West Sister
- Island., OFf all the Lake Erie islands, West Slster has perhaps had
Athe least use as a snte For prlvate dwelllng

Indlans and. early explorers and’ travelers are presumed to have
used the island. during ‘storms and as an’ occasnonal restmg spot. -Hojw—

. - ever, the first mention of the: island in history is .also its most famous.
- This took place on September 138, 1813 following the Battle of Lake

Erie, when. Commodore Oliver Hazard: Perry defeated the British fleet
-in a decisive battle_ of the War of 1812, In a letter datelined "Off
- Western Sister Island', Perry sent: hls famous message of. vxctor_y
'"We have met the enemy. and they are ours." - Both the British and -
American common seamen killed in the battle were buried just Off :
" West Sister by being sewed up in their hammocks w1th a cannonball
at thelr Feet (Dodge, 1975) A : :

West Slster remamed undeveloped untll 1848 when a llghthouse
.~ was constructed on the southwest corner of the istand. A photograph
"of this light and its dock is included ‘in the ap'p'endi_x. o -

. The llght keeper s Journal from. West Stster For the years 1880—
1895 is in the Local History Department of the Lucas County ‘Pubtic .
-Library, This journal offers a rare glimpse into the day-to-day life
of the lighthouse keeper and his family. Entries were made each"
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day concerning weather and. wind conditions. There are also notations

"oF shtpwr*ecks in the ar*ea and of the assistance glven by ‘the keeper.

- The llghthouse was made automatic in 1937 makmg lt unnecessary
to have a-keeper on-the 1sland - The- Coast Guahd still - mamtams a

’naVlgatlon nght atop the old" llghthouse tower,-

The lsland was. made a. Natlonal WlldllFP Ref’uge by an executlve

order of President: Roosevelt on ‘August 9, 1938 (Toledd Blade, 8/12/
~88),. "The island is a nesting ground for large.numbers of black-

crowned night- herons, great blue herons and.common’ egrets.

During World War Il the island was used. for-bombing ' practice
by naval pllots from the Grosse lle (N\lchlgan) Naval Air Station,
In 1967 West Slster‘ was hemoved From the bomblng 1list (Toledo Blade,
5/ 12/67). :

obtain (Fr‘ohman, 1965b).

Jehnson Island

Lndtans oF the Sandusky Bay heglon once used Johnson Island as

a torturmg gnound for their_ captured prisoners (Ross ' 1949). The

first hlstom_cal record .oF the -island occurred during the War of 1812
when a group of- settlers were attacked by Indians (Peeke, 1916).-

The First owner of Johnson Island was Eplphras W.," Bull of

"Danbury , Connecticut and "until . 1852 the. 1sland ‘was known as Bull'
Island. Mr. -Bull r-ecelved ‘the “island as.a- ‘part oF the Firelands

'se_ttle_ment - Three -men - bullt log cabins on Bull lsland in 1811 and a

" village was. plotted out, However, the: plan to er*ect a town on the
lisland was abandoned. In 1852 Bull sold the - ‘island to L.B. ‘Johnson

and the island's name was changed «to,_lohnson‘ sland (F’eeke, 1916).

During the Civil war- Johnson Island was - leased by the.-govern—

. ment_for use as- a confederate prlsoner—of—wah camp. -In 1861, Colonel
_Wllllam HoFFman visited all of the L_ake ‘Erie islands to select a suit-

able location for such a pmson. _He thought that the wine industry on
the Bass Islands and Kelleys Island would be too great a temptatlon
to the prison ‘guards. e chose Johnson Jsland because it was ‘unin-
hablted and near to. Sandusky which would make supplles easier to’

[
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The pmson ‘was completed on February 1 1862 .and prisoners -
. armved a month later. The prisoners held on Johnson Island: were-
- gpecial in.that all were. oFﬁcers in the Confederate Army. Thus
~ the island became infamous 'in the South as.the prison whene many :
" of ‘the leadmg men of’ the day wer\e lncancenated :

The ‘island never held’ more than 2500 men at a time but dur— ‘
lng the period of the war ‘'some 10,000 men passed through the pri- -
son's gates.  ‘The 206 men who died on the lsland are buried in-a

. small cemetar-y, which is - still mamtamed by the government "For

a detalled account of- the prison and the cemetary see. Frohman (1965b)

_ Followmg the Civil War the pmson was abandoned and the build- .
- ings and. prison items were sold at a public auction. On June 8 1866
the island was- completely evacuated by the government and an onchar‘d
was planted on a 150 acre tract. The rest of the island was in oak
hlckor'_y and: black walnut (Fr-ohman (1965b)

A nesor‘t was opened on the east end of the island in 1894
but it was soon abandoned after a fatal shootmg incident for which -
the resort company was sued, - A -second resort was. begun in 1904,
'however‘, it was soon acquired by -a competing resort and its bulldlngs
;wer‘e moved to. Cedar Point " (Fnohman, 1965b) : ,

.. For a time the lsland was, quanmed on a small scale and planted
in or'char'ds by its new owner F’hllllplne chk of Sandusky. ' Only one -

Ffamily llved on Johnson Island untll the 1940's (Toledo Blade, 5/31/38).

In 1956 the Dick estate sold: Johnson lsland to a gnoup of Cleve—‘

‘land developers for $1OO 000 dollans. " The purchase group was headed N

by Cleveland Heights realtor Shlrle_y Auslander with three builders as
‘partners. Clifford Relchwem, Walter Zaremba_and Herbert Luxem-—
burg. -'lhe developers’ divided the island into - 1/4-acre plots all with
water Frontage. They agreed to preserve the cemetary and to butld
nothmg ‘near it (Toledo Blade, 1/6/56). - .
I 1974 the Johnson Island developers comple‘ted a private. cause—~
way -to ‘the island From Marblehead Peninsula (Toledo Blade, 7/8/73).
~ Today, little remains of the old prison_ except the eanthwonks
"’ for the centrally located Fort Hill (See picture ‘in appendlx) " The
cemetar'_y is maintained b_y a govennment canetaken, and . is the only
area acces51ble to the public. The remamden ‘of the island is mnged
by privately—-owned cottages. : : : :
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Turtle Island

‘Because no composite history of Turtle Island has ever been
written, this section describes in greater detail events. relevant to
Turtle Island from Indian occupation through the R’evoluttonary War.
thr-ough.the "Toledo War' to the present.. Most of.the information
has been compiled from Toledo Blade newspaper articles, lighthouse
records, the yearbook of the Associated Yacht Clubs of Toledo, and

‘interviews with the pr‘esent ow_neﬁ, James Arvanitis,

Just north of Maumee Bay in western Lake Erie ltes a Small

“mound of sand called Turtle Island This small island, today con—

taining only one and a ha_lF acres, has had a rich ’Indian and military

history. ~ The' Iroquois, Erie, Ottawa and Miami tribes all roamed or

settled in the Maumee Bay area (Eckert, 1967 and Fassett, 1961) ‘and
probably periodically visited or lived on Turtle Island. Early settlers
to the area told of annual visits by Indians to gather the ‘eggs of sea-
gulls (Thal,-1985), Ruins of a lighthouse can be seen on the island
today and the "Toledo War" even left its mark on the small isle. To
u'nderstan’d how Turtle Island became a: part of the United States and-

- "Ohio it is necessary to go back to the turbulent period of the Nor‘thwest

Territory following the Revolutlonar_y War.

~ Turtle Island was named'ﬁor‘ L.ittle_Turt-l_e; great chief of the
Miami tribe in the late 1700's. ' Little Turtle is best remembered as
th:e conciliator between the Indians and General Anthony Wayne at the
Treaty of Greenville in-1795. However, prior to the signing of the
Greenville Treaty, Little Turtle was the ﬁer'ce leader of the ‘Wabash
Indian_Confederacy consisting of the Plankeshaws, Weas and I\Alamls.

" In 1786 Little Turtle had 5000 warriors under his command (Fckert

1967).

‘The Miamis had long been an ally of the British forces .in their

 struggle with the French for control of the Northwest Territory. This
‘friendship with the British continued through the Revolutionary War when -

Little Turtle and his Miamis fought against the Americans on the western
frontier. Following: the Revolutionary  War,  even though Ohio was granted
to the Americans by the 1783 Tr‘eaty of Paris, the British continued to
support Little " Turtle's Confederacy. - Little Turtle was supplled with guns
and ammunition by the ‘British and- encouraged to harass the American
settlers of the Ohio Ter'm’cory. Presudent George Washington was con-—
fronted early in his leadership of the new country ‘with bringing an end
to the frontier harassment and British mﬂuence among the: Wabash indians.,



~ from Fort Washington -(now Cincmnatl) and. ‘destroy l_lttle Turtle's
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. In 1790 Washmgton or‘der‘ed Ceneral Joslah Harmer to march

| vmages at the junction of the St, Joseph and. St, Mary's Rivers (pre—
sent stte oF Fort Wayne, Indiana). Harmer s expedition -was soundly -
defeated by Little Turtle's war*mor‘s. The next year, 1791, saw General
Arthur St, Clair attempt the same march agamst the Wabash Confed-
eracy., " This expedition ended in "the worst defeat in Amer*lcan mili—
tary hlstory". Of St. .Clair's 920 men, 622 were killed and 264 '

- wounded. . Added to this was the massacre oF 200 women and childr-en
"camp Follower's" (E’ckert 1967) : :

It 'wasn't until Gensral Anthony Wayne's campaigh of 1793-1794

that -Little Turtle's forces were defeated- at the Battle of Fallen 'Tlmbers .

(near - present -day Maumee, Ohio). . This battle led to the signing oF the
Gr‘eenwlle Treaty in August 1795. ,

Also, Ain- 1794 the British built two For‘ts in the Maumee Valley

‘ on territory that they had ceded to thé Amemcans in 1783, Fort Miami '

-was built at the head of navlgation on. the Maumee River (pr\esent day
Perrysburg, Ohlo) The other fort was located on Turtle Island in-
Maumee Bay, twenty miles northeast of Fort Miami. With these For-ts .

_the British hoped ‘to-keep a foothold 'in the Ohio Territory ‘and use them _ o

as a chain to the For*t at Detroit. A letter written by Lieutenant
Governor: Simcoe of Canada to Secretary. of War Lord Dorchester on
- April 29 1794 glves us an_idea of what Tuhtle Island fort looked like:

"I have dlrected a L_og House defenslble agamst musquetry to be.
_bullt at Turtle- Island,- and another‘ at River aux Raisens, and
~merlons of L_ogs in-the Hog pen manner to be provided at those
: posts which being filled as occasion shall require. Wlll give the
_means of speedll_y erecting adequate Battemes, and m the mean
~ time these houses will become intenmedlate depostts absolutely
"necessar‘y to the security of the’ navigation" (Thal 1935).
(A mer*lon lS the solid par\t of a battlement between two - openlngs )

The Battle of Fallen Tlmbers took place near’ the Br-ltlsh Font
- Miamii.. with General Wayne forcing the ‘Indians ‘up to.the gates of the
fort. While the Americans ‘under- Wayne -and the - British garrison in-
the -fort did- not actually fire upon one another, nevertheless relatlons
‘between the two countmes detemorated after ‘the battle, - Accordlngly,
~in the fall of 1794, the Brltlsh constructed six -gunboats ''for patrollinhg
_the river (Maumee) and commumcatmg with Forts Turtle Island and
Miami" (Thal, 1935) In a letter* dated one week aﬁ:er* the Fallen

) . . B . .



. . . . . . . , .

161

Timbers action Simcoe wrote to a Henry Dundas:

"The report in Wayne's Army is that' he has positive orders
‘to reduce our posts at the Miamis and in the spring to attack
Detrmt

"I have detached Captain Bunbury of the 5th. Regiment to occupy .

~ Turtle Island at the entrance to the Miamis Bay, hoping by a
combmatlon of our. Gunboats and Vessels at that place to prevent.
an access to the Miamis River or egress ﬁ"om it" (Fhal 1935).

Tensions between England and the United States in the Northwest
Territory ended as the result of a treaty negotiated by Chief Justice
John Jay. " The Jay Tr*eaty requmed the British. to. turn over Fort
Miami and Fort Detroit to the Amemcans in July of 1796, . Turtle
Island  is not mentioned in the Jay Treaty but it can be assumed that

‘it also was included (Knapp, 1872). We can also speculate that the

island was abandoned by the summer of 1795 from a disbursement

r"ecord made by a Lt. Col. R. England-on June 13, 1795:

"...charge of five pounds, seven shlllmgs and six pense,,
- occasioned by removing on slelghs, provisions from Tur‘tle
~ Island to Fort Miamis" (Gibson, 1958).

Even without the. Jay Treaty the United‘ States acquired possessibn_

. of Turtle Island as the result of the Treat_y of Greenville, August 3,

1795.  This treaty set a. boundary line. between the lands .of the Indlans
and those: of the-United States. Roughly,} the Greenville- Line went
from present -day Cleveland to ngar Cincinnati., = The Indians' territory
fell north of this- line and the Americans to the south, In addition to.
this -General Wayne claimed sixteen tracts of land within the Indian
territory for government reservations, - Article .I11 of the treaty states

that one of these tracts shall be "six miles square at the mouth of the

Maumee: R’lver‘, where it empties into the lake" (Knapp, 1872). lhis
tract 1ncludes “Turtle Island and the pr‘esent site of -Toledo. )

As he sxgned the Tr-eaty of Gneenwlle Chlef thtle Turtle said,
" -am the last to sign it and I will be the last to ‘break it" (Tebbel
1972) Little Turtle kept his. word and never again took up. arms
against the whites. - He received .a government annuity in his old age
and traveled in the East meeting with. President ‘Washihgton. .He died

.at the site of his old village on July 14, 1812 and was given a military

burial at Fort Wayne.



' ﬂLawrence, \/lstual ‘and Manhatten, showed signs of becoming an impor- .-

" to the ‘south of Turtle Island, Reallzmg the necessity of a-lighthouse .

, The United States government held the lsland until 1827 when 1t '
was sold at public auction in Monroe, Mlchlgan. The buyer was an
vEdward Bissel of lLockport, New York who settled in Vistula, Ohio
-(now a part of Toledo) -At the time of this sale “the lsland was ‘com-
‘puted to. contaln 6.68 acres (Thal 1935) -

‘Toledo, Wthh at this time con51sted of three v111ages Port .

~ tant lake | port However, boats entering the Maumeée River from Lake -
Erie had to follow the gentle S-curve. of the natural channel that passed

“on Turtle Island to guide marirers through thts passage, the govern-—
ment repurchased Turtle Island From Edward Blssel for $300 '

- -On’ March 31, 1831 Congress approprlated $5000 for a llght—

- house (Lt. House Papers, U.S, Dept. of Commerce, 1831-1904, _
. hereaﬁter referred to as "LH Papers") -which went into operation in the
summer “of. 1831, Soon after going into service as a light station; Tur-
-tle Island began to erode in the wind and waves of l_ake Erle An edi-
" torial in the Toledo Gazette on July 2, 1836 descrlbed the erosxon of -
"the- lee ’ :

"Turtle Island upon \Nhlch the hghthouse is erected at the
" entrance to Maumee Bay, was since our recollectlon, suffi~

-ciently large for a Farm of moderate size, and a considerable -
. ‘portlon of it covered with ‘wood. Before the erection of the
. lighthouse (1831), it-was reduced to ‘about two acres. Not-

" withstanding,- the government has  been vtgllant in- Fortlf_ymg it -
. for the past two or three seasons, it is now reduced to some— .
b what less than an: acre, -and is gradually wasting, in so much
. that the sStructure’ is in danger, without the lmmedlate care

“of the government The immense increase of. commerctal .
business: in this river (Maumee) demands some prompt action
on the- part of. the citizens -of Toledo" (Thal 1936). )

B EVLdently, _this edltorlal spurred some actlon For the- -government
spent $16,000 by July, 1838 in ‘the -construction-of erosion control '
measures. A plan for the island's protectlon was drawn -up by Isaac
‘S, Smith, who had built the pier and lighthouse at Buffalo. Smith
proposed to "draw a continuous row. of poles around the .island, in _
close contact, - and- to Ffill in behlnd with stone. and brush for-the space
of twenty feet inward, the island to be reduced in sxze, and the sand
from ‘the area .outside of the piles to be’ thrown over to the area

enclosed, and the whole to be covered w1th good sonl" -(LH Papers '1_8’37):.-
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The money spent for erosmn control was considered well spent
by the nghthouse Board, for in the .annual . r*eport the followmg is
Found - :

"Thls hght is situated at the entrance oF Maumee Bay and is
‘highly useful, It is advantageously situated for directing
vesséls into this important bay, and no pains or expense
should be spared in securing the small island .on which it
stands from being destroyed by the action of the la‘ke"

(LH Papers, 1838) .

The report Further states that the water level attained by lake Erie
in 1888 was an all-time record, .

Table 46 lists. the changes in the size of Turtle Island through
the years. The Island has’ never been-bigger that 2.5 acres since
the constr'uctlon of the llghthouse.r

B'y 1830 it was believed that the land loss was under control.
Isaac Smith. had nearly completed the pile driving and stone ﬁllmg.
The llghthouse report - For the year was able to state:

" Turtle-[sland lighthouse is lighted with gight lamps fixed;
the number belonging to the establishment is eleven, with as
many brlght reﬂectors. The lamps-are in bad condition,
from long use. . The tender seems to have_ performed his
duty faithfully, This is certainly one of the most-impor—
tant llghts on the lake; not only on its. proxtmlty to the .
Maumee River, . ‘without which it would be difficult to approach
the ports of Toledo and Manhattan, (both thriving: villages, which,
possessihg the advantage of urexceptionable. harbors, and with
the internal improvements of railroads, etc,, some of which -
are already. in operatlon, must soon acquire a rank among the
‘most favored ports on the shores of Lake Erie) but as a gen—- .
eral landmark to the mariner on his passage through the lake. .
The ‘measures air‘eady taken by the government for preserving
this island will undoubtedly be "amply adequate to the object.
The work is-progressing rapidly, and will soon be compléted..
The island does not, at this time, embrace more than ‘three-
fourths of an acre of ground. The new channel into the Mau-
mee Bay, which is on the south side of this island, has of
late been surveyed, and buoys. have been planted, de51gnatmg
* the channel, by Captam Dobbms, of the U.S. revenue cutter.
- The best route through the bay has also been ‘buoyed .out !
(LH Papers, 1839).
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~ TABLE 46

_THE CHANGING 5125 OF TURTLE ISLAND

" 'Date

. Acres

A Data -4 Séurée

1827
>.:1836»;

1837

1835»

1885 -

104
.
1957
 .195‘3 ‘
1064 -
_1970-

. 1977 -

" .6.68

1 t.5

B "approximately 1.0"

. "less than 1.0"

"semewhat -less than 1,0"

"not fmore than 0.75" .

1.5

"about 2,5"

‘"about 0.5" .

"less than 2 ;'O‘"_' B

"less th'an 2.0"

Thal, 1935

‘Thal, 1935
Lt. House Papers, 1837

. Lt.. House Papers, 1839

Photostat of Deed,
Toledo Public Library

Toledo News Bee 12/6/1904

Thal, 1935

" Toledo Blade 9/21/57

Toledo Blade 6/1/58

Toledo Blade 9/6/64 °

" Toledo Blade 8/10/70-

Intefview wltﬁ present owner
-V B

. . L ¢ . . ! N
. o o ' . : . ! . ' .
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After the year 1839 and unttl the Civil War period the island

- presented no further problems to the gover‘nment and continued the

routine business of providing navigational aid. - At that time. it was

'repor‘ted that the origimal wooed. lighthouse was dllapldated and would

have to-be replaced. In. 1866, -when congress turned to-peacéeful

pursuits, $12,000 was appr‘opmated for "repairs and r-ennovatlons

at Tuhtle Island hght—-statlon” (L_H Papers, 186606).

The -new light tower‘ and keeper s dwellmg were constructed of

>"M11waukee brick" and were éonSLdered to-be ore of the finest llghthouse .

structures on the Great Lakes. nght from the new tower was first
seen on the night of September‘ 12, 1866 1t is the ruins oF this

“brick llghthouse that are still VlSlble today on the . 1sland

Problems w1th the elements do not enter into- the Turtle

Island records agam until the 1870'5 and’ 1880'5._ The Followmg
g'entmes are made: : ,

S "The pllmg and shor‘e protectlon of part of this 1sland were -

_-severly damaged by the great gale of May-15;, 1876. Another
such storm might- semously endanger‘ the ‘light. = New piles
and riprap will be put down. w1thout delay" (LH F’apers 1876) '

"The plle pr'otectlon oF thls lsland has been much damaged by
stor‘ms and ice and should be renewed. This can be: done at
an estlmated cost of $3000" (LH Papers, 1881)

"‘I"hfe' piling 'and sho’r‘_e protection of .part_ of ‘this island ’wehe F
severely damaged by the spring gales; several such storms
might endanger ‘the light. New piles and riprap, at an
estfmated cost oF_$1~5,000'ar‘e needed" (LH 'Parjer's, 1882)

As a final eFFort to bring wave -and ice damage under controt-
the government constructed a concrete, cmcular, retammg wall
aroung Turtle [sland. This wall is 561 feet long with a diameter
of 190 Feet At its base the wall is over five feet thick. Figure 34
Fr‘om a survey of 1885 shows thlS wall in relation to the llght tower
and. dwelllng. : :

In 1892 a straight channel was dredged into- Maumee Bay making

. the Turtle I[sland Light obsolete (Herdendor‘F and Cooper, 1975),
. ‘Plans were made for dismantling the llghthouse as soon as the new
- Toledo Harbor Light was completed '
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The. last 'entries are of interﬁest:‘

”Thls Four‘th-order‘ whlte llght was on May 15 1904 perman-—
ently discontinued. Its -fourth-order lens was dlsmounted and
packed and with the rest of the lllumlnatlng apparatus was
taken ‘to the Maumee. Ranges light-station to ‘be shipped. to
the Buffalo llghthouse depot" (LH Paper‘s, 1904) »
[Fourth order. llght was a term used in the days of kerosene
lamps. It was the lowest power used and VlSlble under ‘clear -
condltlons For* a dlstance oF six rmles ] ) T
V"The llght was dlscontmued and thls propert_y was - on December
8, 1904 sold’ at publlc auctlon" (I_H Papers, 1905) )

A newspaper story about the sale oF the island began ’
. "What the washing - waves have leFt of Turtle lsland wnll be -

oFFer*ed for sale at auction at the Toledo customs oﬂ"ice at
“noon tomor'row" (Toledo Blade, 12/5/1904\ '

. AL thls sale Tuhtle Island was puhchased for $1, 650 by A.H. MEPPlll

. r‘epr‘esentmg Geor‘ge Cralg. The ‘sale included all- bulldmgs Wthh
;be51des the 1-1/2 story bmck dwellmg and tower*, lncluded a boathouse,
ice house, and .woodshed. The deed also lncluded the rlparlan mghts f
’(Toledo NewsBee, 12/6/1904)

The speculatlon at the time ‘of the sale was that the lsland

“would be turned -into a summer resort, However, nothmg was done
.with Turtle Island by its new owners between 1905 and 1933. -The build-.

ings soon fell into ruins with vandals aiding in the process by '"steal-
ing everything that could be_salvaged. ﬁ"Of'h the structure except the grim,
bare walls™ (Toledo- Blade, 2/1 5/29), During this time the island was

used by - an occasnonal f"lsherman and as a r‘endezvous for boating partles.

- In May, 1933, the Associated Yacht Clubs oF Toledo leased. the

island for - "the purpose of estabhshmg a Yacht. Club and a harbor of
refuge" (Thal 1935).. The lighthouse was restored and the island
Jbecame a focal pomt for area yachting activities until 1937 when the

lease was not r*enewecl :Before the island was returned to its owner,
A.H. Merrill, the Associated Yacht Club proposed that the state pur—
chase the islahd for conversion into a state park ‘and harbor of '
refuge. - However, the State Conservatlon CounCll rejected the 1dea

on the grounds that '"the tract would not be of sufficient public benefit

- to Justlfy the purchase" (Toledo Blade, 6/24/36).
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) The State oF Ohio did, however, make ‘use of" Tur*tle Island
as a monument point marking the boundar'y between’ Mlchlgan and
.;Ohlo. The two states had exper‘ienced a boundary dispute since the

- time - of ‘the. "Toledo War" in 1836 when both Ohio and - Michigan claimed
. the Toledo area (For the full story see. George, 1971). - In an effort to
~end uncer'talnty concerning the boundary, the leglslatur'es of OChio ‘and

- Michigan .in a joint resolution dated.June 8, 1933 (Senate Joint Reso~- -

‘lution No. 25, S0th Ohio General Assembly) established -the boundary
Cas a-'line’ "drawn south’ Forty—Five degrees west through the center of

- Turtle Island" » and "from the center of the wall’ the boundar_y in Lake
Erie shall extend north forty-five degrees east :until it shall intersect
the 1nter‘natlonal boundary between the: Unlted States and Canada''. o
Turtle Island changed hands again in the late 1950's when lt was

- pur‘chased by the Toth Motorship Transpor*tation Company oF Toledo. )
The Toth. Company dr'edged in the vicinity of thé -island, but did not -
" make’ any actual use of the .island. The company did, however, lease .
the island. For ‘two- seasons (1958—1959) to a Toledo concessmname, :
Russel- Klsseberth who ‘sold beer and sandwiches to boaters. Kisseberth

constructed a boat dock but made. no other improvements (Gibson, 1958). -

, The present owner', James Arvanltis of. Toledo, acquired the island

. from thé Toth Company in August 1969. Arvanitis was- a .stockholder '
Sin the Toth Company and received: Turtle Islarid -when thé company was:
_-unable to repay.a $20,000 loan." Arvanitis currently pays $420 annually
in taxes on Turtle Island. Interestmgly, he pays $330 to Monroe ,

. County, Michigan and only $90 to - Lucas County, Oth' Turtle Island o
‘is exactly one—half Michlgan and one--hall= Ohlo. -

. . . . ' . '
= N . . . v
. . P . . . . . S, .
) , ) , L . . :
, . . . . . . . |
. . «
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DEMOGRAPHY AND ECONOMIC SETTING OF THE
‘ LAKE ERIE ISLAND REGION '

Population

People are an impbrtant resource in any area. This is no excep-
tion in the leand area. The local population serves as a labor -force
and” deter*mlnes the number of housing. units -required and the service

‘enterprises which- can function profitably in the area. F’_opulatlon records -

and projections for island area townships and incorporated v_i-llages are
presented in Table 47. The trend of the period 1940-1970 is one of
general decline on the islands proper (Put-in-Bay Twp.).and one of. increase

-in the adjacent mainland- area (Catawba Island Twp.) Population projections

developed by the consultmg firms of i*mkbemer‘, Pettis and Strout, I_td.,
of Toledo for Ottawa County and Parkins, Roger*s & Assoctates, Inc.; of

. Detroit for Erie Count_y indicate a gr-adual increase through 1990. ‘Io date,

the actual populations have failed to keep pace with the pr‘OJecthhS.- These
inconsistencies are the result of Fallure of the methodology. employed to
predlct trends because of.the spemaltzed nature of the -lLake Erie lslands.
The islands can be expected to support a larger permanent population

only with the development of additional year=round employment opportuni-
ties, Inspection of recent population characteristics of island townships
(Table 48) indicates a disproportionate number of young and elderly in

the islands proper. This condition is the result of the necessity For

" numbers of the wage-—earning age group to seek e_mploymeht in other

areas. The general trend is an out-migration of this segment of the

population. In the period 1940-1970, the demise of commercial fishing,.

quarry and winery enterprises has:accelerated the out-migration process.
The high proportion of elderly, i.e. retired, persons residing on the islands

‘proper compared to the adjacent mainland is evident in the lower person

per household statistic in Table 48.

Schools

Kelleys Island, North Bass lsland, Middle Bass Island and South Bass
Island voters. elect local boards of education and support local schools,

Public schools serving island residents are characterized in Table 49,

In the Bass Islands, only Put-in-Bay School provides high school (grades
9-12) education. - Students from the other islands are tr‘anspofted by air
to South Bass Island during. their high school years: North Bass Island
School's enrollment varies with the number of migrant Farm workers
employed on the. island during the school year. Schools in the Bass 1slands
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are admmlstered as part of the Ottawa County Boar‘d of Educatlon while
the .One on Kelleys Island is admlnlstered by the ‘Erie County Boar*d of
Educatlon. ’ : '

Each local board is suppor'ted by property taxes voted by local resi-—
dents. The maintenance of local school systems’ is, in part, due to the
large number of cottages -owned by r~e51dents of other communities. This

_influx of’ tax .doltars from other than pur'ely local sources permits millage

levels lower than otherwtse required for -the -support of local schools.

North Bass Island School is. supported in large part by Melers Wine - -
'Cellars, Inc.: o ) o

Empleyment, -

The lsland reglon is unlque in that seaSOnal recreatuon aCthlth‘—S

- contribute stgmﬂcantly to the economy in terms of incomes and employ= .
- ment (Comprehenswe Development Plan, Erle County). Services, amuse-
~-ment, recreation and retail  trade” show -dramatic increases from May

through Septermiber with the peak period extendmg From mld—June to
I_abor Day ’ :

Cottage owners, boatlng enthustasts and toumsts on extended vaca- -

tions .increase the local population during. this period. - The resultant

mcr*ease in seasonal employment in the retail trade and service lndus-—

tries is largely due to this ‘large populatlon influx. During the: remainder-

of the year, many Iocal residents. are unemployed or self-employed on a
par*t to full-time basns utlhzmg self—developed skills in a vamety of -
service enter*pmses. During. the summer season,‘most leand Families .

" ‘are.fully occupied in. lncome—earmng actuvttles C

Full—tlme employment for the most"par*t ie‘ phovided only by pub-

lic institutions raintaining facilities and/or’ services- on the islands, = The
-relatlvely large resident. population on South Bass lsland ‘is the result of " -
- two factors: (1) the large number of governmental Far:lhttes ‘sited- on the
‘istand, and (2) both ferry . compames serving the Bass Islands: ‘are -head-

quartered on the island rather than on the maintand (Table 50). The

~wineries on Mlddle Bass and South Bass- Island are supported almost

entlr*ely by on—SLte visitors. - Only-a small portlon of the productton of
these wineries is sold- out51de the island r*eglon
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50

PRINCIPAL ENIPI_O‘YERS IN THE ISL_AND REGION ‘

summef‘

:‘spr1ng/

fall -

w

1nter

]State?of~0hio

" Catawba State .Park-

. East Harbor-State

Park

.'V Ke]]eys Island State Park:
‘Ohio State. University

‘,“South Bass Island

State'Park

‘7Un1ted States Government

. Isle St George Post 0ff1ce

Kelleys.-

Island Post. 0ff1ce"

“Middle BasS'Post Office
Perry's Monument - .
Put-in- Bay ‘Post 0ff1ce '

.iTownsh1ps and V11]ages

. Estes :Keldey School ~~
_-M1dd1e Bass. School ‘

North- Bass Schootl -
j_-Put in-Bay School
" Put-in-Bay Police

- Put-in-Bay Streets aed nghways
‘:. Ke]]eys Island Streets and H1ghways

o A1r11nes

Gr1ff1ng F1y1ng Serv1ces e

Sky Tours, Inc

- Boat L1nes ?i

M111er Boat. L1nes7.;
Neuman Boat. Lines - -
"Pankef Boat Lines- . -

J\rhnemes.~

Bretz W1nery (M1dd1e Bass)

- Meier's Wine Co.

(North: Bass)

He1neman W1nery (South Bass)
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Housing

- A major factor aFfectmg the population:in the 1sland region is the
total number and the condition of housing. Residential housing on the
leands proper_(Put-in-Bay Twp.) is almost entirely 1 or. 2 family units’,
‘Land use for housing pur‘poses ls summarized in Table 51 Very few
multlple famll_y, i,e. apartment dwellings occur in the’ _area (Table 52).
“Local zoning sever‘ely limits. the number and dispostion of mobile homes.
The majority of reSLdentlal units are summenr cottages unsuitable for
year-round- habitation. "The number of all year housing units is limited.
Individuals and Famllles moving to. the. islands proper dlscover- very Few '
- .year—round units avallable. The- cohdition of. ex1stmg (1971) all—year
housmg units is summarlzed m Table 53 . ’

. . e,

The is'lands are ,underla-in. by limes:ton'e bedrock at depths of a few .
inches to several feet. As a result, residential deveélopment on the
_islands is limited by shallow rock. Sewage treatment in the islands is
almost entlrel_y of the single unit septlc tank variety. lLocal public: health-
hegulattons severely limit residential development with individual sewage
systems in shallow bedrock areas. In addition, residential development
is limited by soil: wetness problems in the vtclmty of wetlands (Compre—
henswe Development Plan, Eme Gounty, 1970). . '

!

Postal' Service -

- The U.S. Postal Service maintains post offices on Kelleys, North

- Bass, Middle Bass, and South Bass Islarids. Mail is delivered by air to
these post offices. on a contractual basis by Sky Tours,- Inc. -All postal’
service is claSsiFied as Noh—City Delivery, -i.e. residents must pick—up ‘
mail at the post office. On Middle Bass- and North:Bass Islands the
post office ‘is located in the postmaster's home. -The North Bass Island
_post office. mamtams lts historic contmulty with lsle St. George as its:
official . name. o - : S

e

, Rattles‘nake' Is‘l'and‘ is -not served by the U.S. Postal Service. The
owners of this lsland annually issue: a series: of stamps For the pmvate ;
- mail service-to the island., Over . 2000 phllatellsts subscmbed to the 1977
Tissue. In Fact the - 1sland mamtams a post’ oﬁ’lce box at. the F’ort Clmton’
Post Office. : '

. L . L . [ . . Lo, a i



176 -

TABLE 5{ -

- EXISTING LAND USE SURVEY

, 1970 °(IN ACRES): |

: Cét.aWba Is. .

Put-in-Bay
Township

. Total ‘Area

Residential =
12 Family -
 Multiple

Employment Areas and Centers
Agricultural . (General) - -~
. Agricultural”(SpectFié) -
. Manuf’actumng
' Extractive _
Comrmercial - .
Governmental . & Inst, -

' Movement Systems™

- Township highways
County -highways

- State highways . -

g Noh;high_ways R/W -

Recreatlon and Open Space

- Local Community Parks -
Non—local r'ecreatlon &. open space
Wooded areas - E

- "'Swam‘p- & Marshr

“Township

8,610

1,227 :

1,484

S ap -

AL

S B2
_15
188
.12

23
.46 .
51

348
59

- 26

2,842

- 544

880
506
16

191
19

65
27,
11

S
@32
115 °

83

Strout l_td -

" Vol.-2 Reglonal Development Plan .

F—‘mkbe iner, Pettis and

. ) ) . . , - - . - Lo
. j ; v .
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- > ,TABLE 53

B OONDITION OF HOUSING IN ISLAND TOWNSHIPS

NUMBER OF" DEFICIENCIES PER TOWNSHIP

1970 122

- K _ CataWoa - Put-in-Bay -
.. Deficiencies’ . Township | Township
Major ltems . .
1.. Walls out of plumb 2 1
. 2. Sagging roof : T 1
-3, Foundatlon out or' level or br*eakmg up 1 2
: Mmor Items : : .
1. Loose or mlssmg wall materlals ‘ 16 1
. 2. Windows broken or ,bqar‘ded up - -8 .4
- 8.  Shingles missing from. foof. - 16 17
_.4. Structure in need of paint 118 52
5. - Gutter and/or downspouts, rusted through - - -
. "’or falling-off- I 6. | 2
6. Porch ‘or stairs rottmg, out of level or. 6 4
T pulling away: ' - -
7.. Chimney leaning’ and/or part missing- 3. 4
8. Exterior stalrway of substantlal helght '
... without railing - : - -
' 9. Doors.in. need of repair : 2 2
" Summary - " .
1.° Mmor r‘epalrs subtotal + 3 = O : .. 87 33 -
22, A ¥ C-totals added = Compostte score . 60 87
" 3. Number of perfanent residerice structures.. | = 1511 684 .
4, A'Per cent ‘of deficiencies per permanent Co .
reSLdence structure . : 3% .. 5%

. Field Sgr}\/’e_y,"1',9,:7'i

Vot. 2. Regioral Development Plan, = Finkbeiner, .

Pettis and __ Strout,

; P N .
. . ,
~ : ‘.
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U
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~ RECREATION- IN THE ‘_LAKE ERIE | SLAN’D__,REGION- S

The L_ake Erie islands possess a number of the attributes requlr‘ed
of an important recreation/vacation area: (1) pleasant scenery, =)
availability of outdoor activities, (3) minimal- pollution, and-(4) low crime

“rate. Visitors to the islands leave behind a number of features common
- to more urban areas: (1) diversified’ shoppmg facilities, ) availability

of a dlver‘slty of soctal cultural, and. educatlonal acttvntles The latter

are largely lackmg in the 1slands

The major r*ecr*ea’clon use pemod is the summer: season, extéhdihg
from Memorial Day .in. May to Labor Day n September the peak use
months being .July and August. - The number* of: v151tor~s to the tslands
during the:remainder of the’ year is comparatlvely very small “This

-study has - 1dent1F1ed 4 categories of summer recreational users - (1) day

visitors (2) individuals who- are -spending one-or more nights camping, (3)
individuals who-are spending cne or more nights at a private resort/cottage,

“and (4) summer-long residéents- who usually réside in a retirement-type
" residence. These categomes are rankéd in order of freguéency. The
- -latter two categomes of VlSltOl"S are most. lmportant in terms of their

contribution to the local economy The. islands_offer the opportunity for -

. fishing, camping, . hiking, plcmckmg, power boatmg, sallmg, sightseeing,

‘sunbathmg, and swimming during the summer season. Points of omgm

: for lsland vtsttors 1s summamzed in Table 54,

The recreatlonal oppor*tumtles Found in the leand r‘eglon are by no

',means llmlted ‘to the summer season. The pmnctpal actlv1tles ar‘e llsted
" by season: ) :

(1) winter: iéeboéting, ice fishi’ng,‘ ice’ skat'mg, sledding,
-7 and snowmopbiling: o S - :

(3 spbi'ng; fishing,s'_igh?téeéing
' <)) ~Fail:' "F'i’shi_ng,- hUnﬁng

Individuals attracted by ‘the. wmter, spring and Fall opportumtles are.

“largely day visitors,. the exceptlon bemg cottage owner*s who frequent
- the tslands in the spmng -and Fall : :

Summer.

'Campmg. Kélleys Island énd Sbufh Bass Island State Par’*ks A
along with the adjacent mainland areas of. Catawba_lsland and Mar'blehead
peninsula, attract family campers., In addltlon several groups conduct
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organized: _youth camps in the 1sland area. The principal destination
points for family campers are the state parks of the region. Organized
youth camps are located, with one exception, on Kelleys Island.

The largest and most popular state ‘park’ in.the region is East_

_ Harbor State -Park. 'Park visitation figures are présented in Tables
'55-58, These visitation fFigures are estimates designed to include

'scenic dr‘lvers' and must be considered maxima. Facilities at island
parks are summarized in Table 59. Duhing the Memorial Day, Fourth
of July and Labor Day holiday- periods,” all the parks in the region fill
to capacn:y and are Forced to turn campehs away'.. Inspectlon of park -
reglstr*atlons indicates the majority of users are from metropolltan areas
in northern,: central and southwester‘rjn Ohio. Out-of-state registrants

" are uncommon.

“Two private camps, Camp Patmos and the Kelleys 'Is'l'and 4=+
Camp, currently operaté during the summer months on Kelleys Island.
The Cleveland Museum of Natural Hlstor-y and the. Great Trails Council,
B.S. A., own pr*oper*t_y on Kelleys Istand. The latter two groups would
like to establish summer youth - camps on their properties but-are currently
prevented by shortages of development Funds. The- Ohio State Music Camp

'attracts talented high school age musicians and music teachers to the

summer program “conducted annually -on South - Bass Island.

F 1shmg Anglers from throughout Ohio and several neighboring
states make periodic fishing trips to the island region during. the summer

- months. Man_y rent  dock space andmoor boats ‘at Catawba Island mar*mas.

Others tow small boats-and rent cottages or camp at the State Parks.
The. chief attr*action is perch, walleye and bass ﬁshmg on the. island
reef areas,. During the Memorial Day; Fourth of July and Labor. Day

~ periods,. thousands of boats concentrate on the reef areas. The most

popular reefs are Mouse Island reef near Catawba Island; Gull Island
reef and Kelleys Island Shoal near Kelleys Island; West: Reef near

North Bass Island; Buckeye Island and Starve Island reef near South
Bass Island;-and the Niagara/Toussaint reefs west of the Bass Islands,

A number of large "part_y” boats oper‘ate from Port Clinton and Sandusky
and tr‘ansport groups - of Fl.sher‘men to the reef- areas almost daily dur‘mg ‘
the summer months. ' : -

Rental cbttages in the island area are used largely. by family and

.community groups on Fishihg vacations. © The largest number oF rental

cottages are located on CataWba Island. On the islands pr'oper' rental

-cottage complexes are located on Kelleys lsland (11), Middle Bass

Island (1), -and South Bass Island (6). A disproportionate number of
cottage rentals are made by souther-n Ohio residents:
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. TABLE 59 -

. STATE PARK FACILITIES

Facilities =

_'Ke'l.l-eys: Island . -

. "South ‘Bass Island

'Cahﬁpsit_eé'

Rent—a—Camp
) .Rental_ cgtta__xges -

Over‘mght boat docks

Bathmg beach‘

' Elec-t_r‘ic_ ‘Power |
Restrooms .

Picnic facilities

- Shower‘sj;_,. < et

Wat‘ep;."_'. ,. o

Restrictions

'Enﬁerjg'eh;ey boat

~(Fu1 ly equlpped camps ltes)

|Boat ‘1aun'ch'ihg-ramp

'Cha_nge b‘oqth _Fqk';beiﬁ_er’\s S

 Vault-type latrine

150

YES -

’ "Sand guarded, égsk _- .
‘ . 5/30—9/6 e

_ YES

o

‘Fire E-ings,A -gbllls,. :

picnic tables- ..

NO:

SaFe drinkmg water

. on tap

$2 . 25/damps_ite

B ‘QEganiz’ed_‘gr*bups -

-$. 25/per~$"on .

No pets

. No “alcoholic beverages '

- NO

A12'5.

. V'ault—type'.latrjine
"Eire__r*ir)gs,«-grills)
- NO -

‘Safe drinking water

: 2 ‘(6,A'8l pe‘ople)
ves - . .
is 0y
Cojt:le:le,:—. t;r)gv;qafded

NO -
- picnic tables

- ontap

] $2'.25“/crerr{psite. -

No pets -

- No alcoholic: bev'e_r"ages'»

YES - -

. -l'-"

. , T
. 3 , ,
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. g o
4 s {

I N
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-H~ikln9. The island region is bno't'__a backpackirg area. .»The only

opportunities for genuine day hiking are found in the quarries on Kelleys
Island. The hiking and explor‘mg of, these quarmes is enhanced by the

abundant fossil fauna to be uncovered in the exposed strata. The lime-
stone strata and fossil fauna of each quarry. are listed-in “Appendix A,

" Picnicking. Facmtles for plcmckmg are limited., The state parks

‘and village -parks on Catawba - Island Kelleys Island .and .South Bass
“Island are 'developed -to allow plcmckmg actlvmes. ‘Local facilities on 7
these lslands are designed to encourage- visitors to use local Food con- . -

cessions r'ather* than plcmc. . -

Power boatmg_ A ma_]or* mFluence in the growmg lnterest in the
Lake Erie islands -has been the expansion of’ rrecreatlon_al boating. - Recr*ea— ]
tional power boating falls into two distinct, although occasionally overlapping
classes: = fishing and cruising.  In both instances, activity is centered .in

~the ‘island region.  The islands are located 35 miles from Lorain Harbor
Light, 29 miles from Detroit Rlver nght and 28 miles from Toledo

Harbor Light. These distances make the - lslands favored destmatlon
pomts For power cruisers located in. these metropolltan areas

Approx1matel_y 5000 power boats are moor"ed at’ West Harbor‘/ Catawba
Island marinas during the summer months (Table 80). The pmnclpal use
for 70% to 80% of these boats is reef fishing. The remaining 20% to 30%
are used -for cruising. . The boating boom has caused problems- in the ‘
island area. . The hoise. of high-powered vessels ‘speeding along the lslands C-
destroys the desmablllt_y of shoreline properties as quiet places. The- huge )

- concentration of power and. sallmg craft.located at West Hanbor marinas

creates hazardous condltlons at the only entr-ance, .Gem Beach, to West
Harbor. - Local marina owners are universally, and adamantly, in favor

.oF opening another channel to the West Harbor area in order to r‘elleve

the congestlon at the privately’ maintained ‘Gem Beach channel. This
situation, in part, contr‘lbutes to making the Marblehead Coast Guard

" Station one of the .two busuest stations on the Gr‘eat Lakes, in terms of

dlstress calls .-

'Sall'ing Although rot as common as’ power boats, a vamety of

- sailing craft are used as recreational veéssels in the lsland region, Put-

m-—Ba_y Harbor is used by :numerous -Lake Erie yacht clubs as a destina-
tion point for week-end sailing races:. Most importantly, the associated -

~ members of the Inter-lLake. Yachting Association hold the Association's

annual regatta at Put-in-Bay. . Participantsfrom-associate clubs in

.b_-‘vl\/\ichlgan, Pennsylvama, Ohio and Ontario sail marked: courses in the
~vicinity of the Bass Islands.throughout the first full week: in August

This ev_ent known as the 'Interlake’', -is. sometlmes advertlsed as’ the

‘world's largest freshwater -regatta.
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- Sightseelng. In the .island region, Kelleys‘ Island and South

" Bass Island are the principal islands where sightseeing ‘'is an {mpor-
tant recreational activity. As a result, only these islands, along .

" with Catawba Island, are developed as public resort areas. Sight-
seeing opportumtles in the remainder of the island region are of minor
importance. . The remammg islands are largely privately owned and

i developed_as ret_reats or as agricultural areas. :

-Scenic points in the ‘island region are summarized in Table 61,
The scenic features not open to public mspectton are noted, On South
Bass Island the principal points of visitor interest are Cr_ystal Cave/
Heineman Winery and Perry's Monument.. Some visitors come to
- South Bass Island to visit one or the ‘other site only. Other visitors
attempt to see as many points of [interest as the length of their visit
permits. ' IneVlt'ably, Put=In-Bay village attracts man'_y who initially
intend the trip to the island as a visit to ‘Perry's Monument or the .
Wl_nery. On Kelley's Island the glacial groove area and.;nscrlption
rock are the principal points of scenic intérest. Rental bicycles are
thé most common -form oF transportation for those visiting scenic fea~
E tures for a day

' In"t_erm's of ‘public interest, Perry's Monument is best considered
a regional rather than a national site. Inspection of the monument
guest register on- any given day reveals an over\}vhel’rﬁlng preponderence.
of Ohioc residents (90%). Residents of nelghborlng states compose the
remainder of the visitors. VlSltOl"s From ‘Michigan are almost ‘entirely
waterborne. Young people (18-24) predominate on:weekends while
family groups are most common during weekdays. Morithly attendence
'Flgures are presented in Table 82. Attendence Figures are computed
as the actual count of visitors taking the elevator ride to the observa-
tion deck plus 20% of ‘that flgure for visitors to the grounds who do naot-
visit -the observation ‘deck. The staff conducts a variety of informative
presentations during 'the evemng hours throughout the summer months,
- The monument is open to the public from early May to late October »
(C Whlte, Chief Ranger, personal commumcatlon) : '

-, I. .I\ I.. .\ -( -\ -\

- -
4

- The Ohio Dlviston of Wildlife Flsh Hatchery staff: conducts v151tors
. through the Facthty weekdays from 1:00 to.4:00 p.m. and by reservation
C~at other ‘times. Individual tours vary and center around the particular
actlvttles ‘ongoing at the hatchery at the. time. The number of visitors.
(Table 629 would be much higher if the facility were open to the public
during the weekend period. Operiing the "hatchery on the weekend would
" be"a:public relations enterprise unrelated to its prlmary Functlon as.a '

,
\ - .
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TAB LE 61

SCENIC POINTS OF INTEREST

i
L

:

. .

5 »
- -D
‘

J J | g J
. ' .
'4 : . . . .

.Catawba Island L

__Catawba CllFFs/Nabagon Head2
Catawba Island State Park

marmas/ boats’

. Mon Ami Wmer*y/Restaurant :

. Johrison - Island

Cenfederafe OFFicer"s ‘Cemetary

Kelleys Island -

glacial grooves
- -Inscription Rock

Kelleys Island State Park-
Kelleys Island Wlne Cellar r‘u1ns"

guarries -

. quarry docks
village pavilion .

Marblehead Peninsula

Marblehead hghthouse2 ]

: quar*mes

Middle Bass Island

Lonz'_'Winery buildin92
vineyards

public acg:ees ‘by boat only

,,1- N

South. Bass Island

Battle of ‘Lake Erie )
- Coast Guard L_bghthouse
) Cooke N\ansmn

Dollar Mansw

‘Gibraltar Island/Stone I_abor‘ator‘y

Heineman Winery and

- Crystal Cave

Island Airlines Ford Tri-motor
airplane '

dime kiln

Miller Mansion® = .

Perry s Cave

F’erry s Vlctor_y Monument and ‘
International Peace Memorial

Put-in-Bay harbor/boats -

Put-in—-Bay village .park

Put-in—-Bay village: bar*s/r*estaurants/

shops

: Ohio Dlvfsmn oF WlldllFe Flsh

Hatchery:

- rocky cliffs
" South Bass Island State Park/

Victory Hotel site ruins -

2 no public access or controlled access-. .-~
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Heiner_nan'S Winehy is a major island attraction. In addition to
tours of the winery proper and the '"wine sampling" room, tours of
Crystal. Cave, located beneath the Winery,  draws many visitors. Nearby

" is-Perry's Cave, allegedl_y used by Commodore Perry and his men dur-

ing the War of 1812 Perry's Cave is currently operated as a’tourist
attraction. ' ~ :

A number of old mansions and ruins of once pr"omment structures

- are scattered throughout the iislands. The Victory Hotel ruins are located

within the limits of South Bass Island State Park.

"Put-In-Bay Village Park offers a_'pictunesque view of the island
specialty shops, the harbor and Gibraltar Island. On*weekends and
during regatta, the harbor and village docks are filled with sailing
craft and power boats. The scenery along the west shore oF South -
Bass Island is dominated by high rocky cllﬂ"‘s

Another drawing Force to the islands is the "myth of the wine
festival ". Across the State of Ohio there persists the idea that the
Bass' Islands sponsor a "wine festival" each year. This idea is most
prevalent in the minds* of the youthful 18-24 year-old. age group. = This
myth is probably the result of the huge Memorial Day " -tourist influx,
stomes or accounts of which’ eventually lead to the conclusmn in the
mmds of the.uninitiated that a wine festival is sponsoned on the islands.

. . o
Visitors to Kelleys Island are drawn by the glacial grooves and
Inscription Rock. A visit to the grooves’ usually entails a tour through
the State Park and along the sand beach bordering the north shore.
The old guarries and their related kilns and docks -are also of interest
to sightseers. Located along the south shore of the island, Inscription
Rock stands as a monument to the Indians once freguenting the area.
Carved in 1625 by the Erie Indians, the rock is now partlally protected.

.by a wooden roof-erected by the Ohio Historical Society. The picto~
~ graphs deplctmg the anmhllation oF the Eme tmbe by the Iroquois are

now barely visible.

For yeairs people were -attracted to Middle Bass Island by the
facilities and unique atmosphere affoirded by the Lonz Winery. ‘With i
the closing of the winery in 1975/76, - few tourists make the trip to
Middle Bass Isiand.

On the mainland, Catawba Island and the Marblehead a‘re‘,aﬂ are
popular sightseeing areas with well developed tourist sites.. The Catawba

Cliffs. provide a scenic ride for cyclists as well as a point of intcRest

&



194

to those lnvolved tn local hlstony and legend The 150- _year—old Mon

Aml Wmery still opehates at the south end of the Island, offering
tours "through the wlne cellar as well ‘as an excellent restaurant.
.Marblehead offers a. scenic drive around the quarmes and’ one of. the

» oldest llghthouses on the Gheat Lakes.

L Johns’on Island in Sandusky Bay. .is the site of the ConFederate

" Civil War Cemetary. -The. Cemetary is the only area on the lsland

.open to the pubhc and publlc access is- by boat only

Sunbathlng. Beach areas For sunbathing are extremely limited.
As a result sunbathers are most commonl_y seen on boat decks, lawns, ‘

~ and rocky cliffs.  Few visitors come to t‘he leand reglon Wlth the pri-

mary tntentlon of sunbathmg

Swimmmg. Better* water quality results in clearer water in the

- lslands proper than near the ad_]acent malnland. The beach area along

the north shore of Kelleys Island is the principal swimming. area. in
‘the island region. In recent years high lake levels during the summrer
months-have severely llmlted swimming and associated water—-related”

 activities at East Harbor State Park on Marbléhead Peninsula. The
: only sand beach area on South Bass. Island is a 30~-yard area hext to
' the grounds: of Perry's Monument, This area is maintained by the vil=

 lage of Put-in-Bay. -It is unguarded.and is not used extensively.  The
unguarded cobble. beach area at South Bass Island State Park is some-

" times .used by campers although swimming is discouraged by park offi- ' .

“cials. Swnmmers frequently use selected areas of the rocky cliffs along’
the west shore of South Bass: Island, often to. the ‘consternation of
property owners. Sand beaches exist on the north shore of Middle
-Bass Island and on the southeast corner of North’ Bass Island. - These
“-beaches ar*e not well known ‘and are used infrequently For sw1mming

acttvttles .

SCUBA dwm_g_ The turbid waters of- Lake Erie ar-e not. favored by

‘ SCUBA divers. In the lsland neglon, a few shipwrecks -:and sunken .

pleasure craft attract cottage dwellers and occasxonal v151tor~s with
SCUBA tr*amtng. ' :

- Sgntng

_ Flshlng. During the spring seasof, the island region attracts
perch fishermen. to the reefs. More important, during the rnonth of
May - consnderable numbers of anglers fish the near'shor*e zone oF the o
/islands in pursuit of. smallbouth- bass, -~ - '
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Slghtseelng -Sightseeing. ‘durihg‘the spning' is largely limited
to school: ‘groups visiting Crystal ‘Cave, -‘Perry’ s Monument and the
Ohlo Dlvtswn of Wildlife Flsh Hatchery

Fall i

Flshmg The r*eefs and near*shor-e areas of the lsland r‘eglon
continue to attr‘act anglers through the month of October. The number

" of anglers is considerably reduced from the summer period.’ The . fish

of choice during this period is- perch and to -a lesser extent, small-

- mouth bass. and walleye.

Huntmg TI'Iﬁe- o,pen'ing of the phéé’s’ant-s_éason in Noy"emb'en attracts
dozens of hunters daily to each of the larg'er' islands. Small private
hunts are arranged on. Rattlesnake. Island. - The -islands provide some of

‘the finest habitat for pheasants in Ohio. . The shortage of areas

open to publlc humtmg severel_y restricts hunters who have not made -
prior arrangements with local landowners. This shortage of available

public areas results-in a pemod of conSlderable disturbance and abuse

of private: proper‘ty.

2
L o _
Ice- boatlng Several local residents own small ice sailing boats

and utilize their recreational craft dumng per*iods when the frozen lake

is' free of snow cover.

Ice. ﬂshlng The Lake Erie 1slands, including Sandusky Bay,

‘are the focal point of ice. ﬂshmg activity for 'this hardy breed of Ohio
-angler, l_ocally, ‘ice ﬁshlng is the focus of much activity in the local

commumtles . Several island .residents supplement their annual income -

by servmg ‘as iceé fishing guides. Ice fishing guides provide transporta—
tion, -shanties and bait to day-visitors at fees. ranglng from $6 to $12/day.’

Guides are busiest on weekéends.

. The number and ;l’opation of shanties. Weré surveyed during this

- study (Appendix C). During the 1976-1977 season, transient anglers
_.caught approximately 21,000 yellow perch in the vicinity of the Bass
Islands (D. Hair, Ohio. DlVlSlon of Wildlife, personal commumcatlon)
‘A survey of ice fishing guides indicates the principal points of origin

- of transient anglérs are the metropolitan areas of Clevelandq Columbus'
Clncmnatl/Dayton and Toledo.



~ _of tr-anspor‘tatlon on the more r*emote islands where snow removal
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: 3 lce skatmg and sleddmg. Dumng the pemod oF ice cover, ice .
"skatmg and sledding are the pmncnpal outdoor* recreatlon pursutts of
Iocal young people. S

)
i
-‘ ‘ -‘

-

. Snowmobllmg_ Snowmoblles are not common in the island
region. During severe winters, snowmobiles serve as valuable means

.
i

‘ equlpment if limited, In addttlon, snowmoblles prov1de tr-ansportatlon
.between lslands over the lce. :
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RESOURCE ANALYSIS OF THE LAKE ERIE TSLAND REGION

Aspects.of the Is'la'nd’ Expe'ni'e_h,ce; :

“AS deﬂned the coastal zone is a narrow heglon,~ ex1stmg as the edge
between two qulte leFerent .and complementary environments. It pro-

vides a set of resources unavailable on either land or water alone.

-Throughout the coastal. zone .is under pressur‘e for many uses, indus-
- trial and commer-cnal on the one “hand, and recreational on the other.

"Islands, espectally, arée areas having increased demands for recrea—

tional Facmtles, second—homes and various assoc1ated supportmg ser—

vices,

Islands provide an" esthetic exper*i’e’nce»'that is conducive to recrea-
'tional pursuits and vacation retreats. It is the -shoreline in particu-

lar that is: the. focal pomt of these activities. Rocky cllffs, beaches,

quamt cottages and the ever—chahglng condition of the water itself,
from placid to ‘stormy, “all provide ‘important and desired. attmbutes.

' _The _esthetic force of water seems to be. just as strong whether the -
© activity invelved depends directly on water. for par*ttctpatlon or is sim-

ply enhanced by its nearness (Carls, in Harper & Warbach, 1976)
The. lslands are unique in that they are removed From easy access
and the main body of human actlvtty '

Uniqu'enes's lndica_tes the 'pauclty of similar zones ‘exhibiting the
same elements as that under inspection. :The relative scarcity or
"uniqueness of ‘an esthetic quality is of - increasing importance and
value to soc1ety ' The rationale that underlies this description of
the islands is that: "landscape that is.unique either in a
positive or a negative way is of more signiﬁcance than one that is
common'" (Leopold, 1969). The unique. attraction of islands is their
detachment both from the mamland and from mainland routme. Cros-

- sing water to reach land becomes. a’ symbollc act of leavmg behind .

too- Famtlar* actlwtles and unsolved problems (Islands oF Amemca
1970)

'_lslan‘ds’,in"general constitute some. of the nation's: finest reservoirs

- of unspoiled land., In the Ohio coastal zZone, the islands contain some:

of the best remaining natural resources for recreation and other pub-

_lic use. Ohio's islands include over 6000 acrés of land with vineyards,

open fields and some scrub growth that is steadily succumbing to the
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» mfmngement of summeh homes T'hls is espe’cially true of the more

accessible: lslands _principally South Bass, Middle Bass and Kelleys

‘lslands. Outside of South Bass Island and Kelleys Island, the others

are relatlvely unknown and unavallable for public use. Island land values

are high.- It is lmportant to cons lder that once an iisland's remoteness

. or-ihaccessibility is reduced, it is drastlcally changed, Once developed,
it is nearly imoossible to retain all the esthetlc qualltles which con-
'tmbute to its unlque desmablllty as a retreat

Crowdmg and development are ma]or polnts oF concern in the coastal :
zone. ‘Recreational resources are best and most meaningful at the land/
water interface where they are most limited. In this interface area,.

: r*esources are better measured in terms of length’ ‘of the resource zZone
than in terms oF overall area. Of Ohio's 262 miles of Lake Erie shore-

' “line, apphoximately 37 miles'is island ‘shoreline. Island shoreline is the

least “crowded and least developed, with the -exception of marshland, in:

‘the Ohio coastal zone. “That portion of the Ohio shoreline fFrom Conneaut
west to Vermilion is.almost. completely developed. The competition for
shore liné use in uhban/subuhban communities has resulted. in consider—-

' _able pressure-on available bathing beaches, boating and associated facilities.

. Equally important, development of supporting Facmlltles oFten detracts Fr‘om
“the natural: char-acter of the coastal zone. -

The most heaVLIy used publlc beach Facmtles in‘the U.S. are within
a two hour drive of an urban area (Outdoor Recr‘eatlonal Resources Review
Commission No. 4, 1962). Four urban centers (Cleveland, Detroit,
_,I_oraln/Elyma _Toledo) with populations totaling over seven million are
at or w1th1n a 50.mile radius -of OhiG' s LLake Erie ]slands. Along most

. of Ohlo s shor-elme, sites for new state recreational areas are non-=

. existent. The islands represent a sxgmf’lcant percentage of the relatively -
.undeveloped esthetlcally Fulﬁllmg shor*elme., : : ‘

B,e'tween 1965 and _20()0,- the demand For outdoor recreation was pre-
dicted to increase 2-1/2 times. Growth was predicted to be even more

" dramatic in those activities for which islands are best suited: "swimming,

. plcmckmg, boating, and.fishing as well as hiking, camplng, and nature
" study (Islands of America, 1870). A 1973 stateWLde survey of Ohio resi-
dents r‘esulted in forecasts of outdoor hecr‘eatlon demand between 1975
and 1980. Of the 18 outdoor recreation activities surveyed swimming, -
Flshmg, plCthklng, and boating were ranked in order with the highest
1975 household par‘tlmpatlon rates (Outdoor Recreation for Ohio. 1875—

- 1980 Executlve Summar*y - Statewide Comphehenslve Outdoor Recreatlon

:Plan ODNR 1978).

The growing demand for coastal zone and water—based recreatlonal
opportunities: mdlcates a need for' planmng and managing with the goal (
of protecting e><|stmg 1sland resources. Planners and managers should .

o con31der~ the eFFect of crowdmg and development on the nature and ‘quality
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of the recreational experience in an 1sland envmonment The Lake
Erie Islands cur*rentl_y serve, "in part, in the. legendar\y role as places
of escape and. as. sanctuames For _recreation and renewal It is this

“esthetic experlence pr~ov1ded by an - lsland v151t that is espeCLally vul-

nerable,

Cfowding and_ development apparently have a -variab._le, effect on a

- recreational experience., Development which conforms to those uses
-for-which -an area is best suited does not reduce preference for the

area-in any consistent.manner. --In an island environment, hiking
trails, boatmg facilities, picnic tables, pomts ‘which offer. scenic

“vistas, etc,, often enhance an .area. Major departures from the

natural Iandscape and developments that do not conform with ‘the best-
uses of . an area. play a.-major role. in. reducing its- deswablllty. The

absence oF people in an area should not always be conSLdered a deswed condl-— .
.tion. The need for personal space during an island v151t vames from. '

time t6 time, location to location and person to per*son (Carls, in -
Harper and Warbach, - 1976). :

‘ Carls (loc. c‘i-t;).CLtes g,rowirtg evidence that esthetic Factors, such,
as the number of people.sharing a-coastal zone development, have an

‘important  influence on use of the area., People ténd to select. thdse'

places with lower levels of crowding and development, - At present,
South Bass Island and Kelleys Island suffer from crowding during the
hollday pemods of Memorial Day, the Fourth of July and Labor Day

. as’ well as during the ILYA Regatta. Durmg these pemods of. high use,

visitors produce a constderable strain on local Factlltles and result in
local. enterprises” and governmental -agencies contr*ollmg access to the
islands, - restricting visitor agtlvltles and mstltutmg r‘eservatlon require—
ments, .often in a'seem'ingl_y' uncéordinated and haphazard manner. Dur-

- ing these periods, crowded condlt1ons and the Holiday atmosphere are

constdered an attmbute b_y man_y, but not all;" island- VlSltOY‘S.

.The recreational- value_oF a sma_ll islar)d, i_.e, s ten- acres, or ‘less
in" size,. varies according to the different experiences it produces in
those who use it.- This experience might well be termed the "island

/,aspt_ec_t‘-"(Baldwi'n, 1964). - This "island aspect" is a umque awareness
‘or. knowledge of be{ng surrounded by water.: This awareness derives

from the specnal eFFor-t required to reach the island, an effect . quite
dlfferent From the motre commonplace modes of dmvmg or walkmg

In addition, the awareness of the nearness of yvater‘ brought about by -
seeihg water on all sides contributes to the unique ‘experience derived
from a visit to a small island. The "island aspect" is largely lacking

on the larger islands of Kelleys, Middle Bass-and South Bass.’



Equally impor‘tant vistas of undeveloped islands in the vlcmtty

:-oF a more extensively developed region offer ‘the promise of the new-

- and unexplored to the viewer., Green.and .Mouse Island are undevel—

oped. These islands serve ‘as harbmgers which emphaSLZe thesense
- of the remote and the maccessnble in people utillzmg the ‘Bass Islands
.as an area oF r*etreat -

Ltvmg on an leand for any pemod of tlme almost always results
) in. the development of a umque sense  of’ belongmg ‘ The isolated geo—
‘\“graphlcal SLtuatlon results in Fr‘equent contact with. other\ re51dents
This Frequent contact with familiar faces produces a genuine sense .
of community. " Local ‘residents. become qunte familar with the acttvmty

: patterns of .their Fellow lsland dwellers. - The sense of community is

well developed among cottage ‘owners who are: seasonal or, occasmnal
reSLdents "at- best. ' : N .

"Most cottage owners reslde in large metropolltan areas where per—
" sonal. relationships with- neighbors may be limited or. entlrely lacking.,

- Metr*opohtan area dwellers frequently mamtam Fmendshtps over a rela-
“tively- large geographic area. - Quite often, interaction with service

~ people,. such as clerks merchants, etc, is lmper'sonal The oppOStte
" of these observatlons is true in’an-island _community .. Cottage owners
Fr*equently state that they feel more a par‘t of the lsland communlt_y
than they do of . thelr area of permanent resldence., “This feeling is .

' equally strong among the chlldren of cottage owners. )

Local 1sland r*estdents express a str‘ong bond of_ alleglance Wlth
" most cottage ownehs. Cottage owners support the local commumty ‘inT
" several tangible ways.- Developmunt of the islands .in terms of plea-

. ‘sant cottages provides” each of the large lslands with sufficient tax

base to suppor't a- local school s_ystem with an mdependent school board.

' The large influx of tax ‘dollars. from outside the local community results

in a.local tax .millage much lower than otherwise’ possible. Local residents
' ane acutel_y aware or‘ this Fact Any gover*nmental eﬂ’ort to remove property

. Fr'om the: tax base, espec1ally property owned by cottage dwellers who

support the community as tax payers and service customers will be met

with ‘local opposition. The boat lines which serve the island region are
- suppor*ted in the spring and fall largely by cottage owners visiting their
.. property. In general, the operators of these services are opposed to:
Cany. gover*nmental plan or action ‘which pr‘oposes to buy and eliminate
island cottages. These operators are convmced such -action w111
detrimentally affect their profit-making potentlal during their most
wvulnerable pemod Potentially, the loss of a sufficient number of
cottage owners due to public aCC]LJlSl'Cth of" their land could result in

- curtatled Ferry ser‘Vlce., -
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Cnit'ical Areas

‘In the . leand region, several sites- mcludmg pmme agricultural land,

..commerCLal mmeral strata hazardous geological formations, natural

areas and wetlands have been identified as "critical" areas., Due to
their scarcity or economlc value, combined' with ‘the lack of protection
now afforded ‘these vulnerable areas, the Ohlo Department of Natural.

" 'Resources is -committed to guldlng the .management_of areas deemed
‘of critical importance te a local community or to the people of the

State of Ohio at large., In a few instances, sites of regional interest . .

' ,extendmg beyond the. borders of the State of Ohio, have been. identi-

ﬁed in this repor*t

" The extended ’gr‘owingseason with its lengthy frost-free period pro-
vides.  the island region with the proper climatological conditions for
viticulture and orchards. Unfortunately, this prime agricultural land
occurs’ in an area in considerable demand for summer home and resort

.-'development The value of such land as orchard or vmeyard pales

before its value as sites for commercial or residential development
Resort development has resulted in the loss:of constderable onchard

' _acrjeage -on Gatawba Island. The 1mportance of ‘the ‘orchards and vine-
‘ _yar*d‘s is considerable -on a stateWLde basis. Thousands of people tra-

vel to the island region_ éach year with the specific intention of samplmg
locally produced fruit and. wine. In addition, the Isle St. George label
of Meier's Wine Co. identifies wine ptroduced by Nor'th "Bass Island

vmeyar-ds and marketed natlonally

-An exten‘sive portion of Kelleys Island and a small- portion oF'John-
son’ Island have been’ developed as commercial- mineral sources, i.e.,

o llmestone_quarrles. Quarry activity ceased on Kelleys Island in 1975.

The quarry on Johnsqn Island. has not been in commercial production

- for many -years. - The pbtential for further development of the Kelleys
Island site is considerable. Further _development is dependent on demand-

and favorable economic conditions. The. Kelleys Island ‘quarries are of
potential importance to enterprises requiring large volumes of. stone.

‘Water transport is the only economically. -feasible method of delivering .
this high volume, “low=unit price matemal It is particularly attractive
lfor shorellne constructlon. '

The celestite crystals Form ing the floor of Crystal Cave on South
Bass Island were sold for use as fireworks ingredients soon after the

' dlscover‘y of the cave, Subsequently, the site has been effectively

developed as a tourist attraction. The importance -of this unique geo-
logical Formatlon as a-nhatural phenomenon is national in scale. Develop-
ment of Crystal Cave as a commercial-mineral site is most unlikely .

_under current ownership.
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, Nineteen of the natural areas 1dentlﬂed in the . lsland area are “of 3
. local -interest, Although attr*actlve for the most part, these sites are
not “focal points of statewide interest although they are very 1mpor~tant'
in the composmon of an aesthetically pleasing island setting, Eleven

natural areas “are considered of statewide interest. OFf the latter,
Four sttes, lncludlng the ‘'mineral formation’ of Crystal Cave, .are" con-
sndered ‘of regional and/or national interest "These .natural areas are
' summamzed in lTable 63 ‘ - -

. Ten wetland areas" occur ln the lslands. The extent and nature of ..
these wetlands is: summarized in Table 64. Although the wetlands in the
islands are small in comparison wlth the marshes of the Erie, Ottawa
and - Lucas County malnlahd, they must be conslder'ed 'to have statewlde
importance, Due to their ease of development, three have been: effectively
‘destroyed as. wetlands. The latter currently exist only as marina boat basins. -

 Special 'Attnibute_S* T S L

Wlthm the lsland reglon are a dlversuty of polnts of" mterest - people,
places, thmgs - whlch are both unusual in thelr own right and uncommon
on either a local, statewtde or, reglonal basis. The points of -interest

© - - with special attrlbutes identified. ‘during this study -are’ summarized in .

. Table 65. Eleven oF the 33 pomts of lnterest are known to and utlllzed :
'_by local residents. The remaining 22 polnts compose a constellation
of attributés which smgle out the 'island area as a focal point for Ohlo
,c1tlzens in_search of the unusual within moder‘ate dlstance :

_ Locally, Catawba CllFfs Dr'lve is an impresslve scenic drive along

‘a_high promontory along” the west side of Catawba Island. The Johnson
) Island causeway is the only bridge connectlng an Erie Island with a
mainland point. The Colonial Hall in the village of Put—m Ba_y serves
‘o as a’ Focal ‘point of c:ommumty acttvtty during the winter months. Durmg
this period, many local residents- participate.as’ ‘members of one or more
bowlmg teams. The wmter' leagues use- the Colonial I_anes, the only ‘
bowling lane in the island area, The Golden Pheasant Inn on Rattle-— ‘
. snake Island provides a small resort fFacility  with an intimate, remote

‘ atmosphere. Although- not well known, the -Golden Pheasant Inn caters.

to cottage owners and local" reSLdents of Middle Bass and South Bass. _

Island “The Kelley Mansion on Kelleys: Island is'used:as a local com~- = .

mumty center. The Dollar and Miller Mansmns on South Bass Island
- are pmvate dwelling :constructed in the grandlose manner of the late 1800's,

m m,m
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TABLE 63

NATURAL AREAS IN THE LAKE ERIE ISLANDS REGION

IMPORTANCE

Marsh Woods

ISLAND LOCAL | STATEWIDE | REGIONAL
BEDROCK FEATURES ‘
Shore Cliffs Catawba X
o ~|South Bass X
Gibraltar . X
- , Rattlesnake/ X
“Glacial Grooves Kelleys X X
S South Bass X s
Gibraltar X
{Catawba X
- Caves South Bass - X X
, : Catawba X .
Mineral Formations {South Bass ‘ X X
: {Green ) X
|[West Sister X
" Fossils Kelleys X
o : Johnson X
- Virgin Island “|Green : X
. West Sister|. X X
Mouse X
WETLANDS . : :
Fox's Marsh North. Bass. X
Carp Pond: Kelleys ‘ X
Smith's Pond INorth Bass . X
Terwilliger's Pond |South Bass X
- Haunck's Pond . ~-IMiddle Bass X
WOODLANDS .
Victory Woods South Bass X
Lighthouse Woods South Bass X
0SU Wildlife : S
Sanctuary South Bass X
Duff's Woods South Bass X
State Reserve Kelleys X
Rattlesnake ‘lRattlesnake X
North Bass X
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TABLE 65

SPECIAL ATTRIBUTES OF THE LAKE ERIE ISLAND REGION.

IMPORTANCE

FEATURE

LOCAL

STATEWIDE

- REGIONAL

—
j—}

. Aécheb1og1¢a1‘s1tes (Kelleys -1s1.)-
. Catawba C1iffs scenic road

. -Confederate Cemetery

. Glacial Grooves (Kelleys Island)

. Golden Pheasant Inn (Rattlesnake Isl.)
. Historical aircraft (Ford Tr1-Motor)‘
12. .
. Historical ruins (w1ner1es & hote]s)

. Ice fishing

. ILYA Regatta (Put-in- Bay)

. Inscription Rock {Kelleys Is1and)

. Inter-island ferry boats

. Lighthouses

. Limestone quarries

. Ohio State Music Camp. .

. Perry's Lookout (Gibraltar Isl.)

. Perry's Victory & Intern. Peace Mem.

. Put-in-Bay harbor ‘ A

. Put-in-Bay village

. Rare salamander. (North. Bass Island)

. Rare snail (Green Island)

.- Rattlesnake Island postage stamps

.- Reef fishing

. School systems .

. SCUBA diving, shipwrecks -

. TabTe Rock (Kelleys Island)

.- Turtle Island

. Wineries and vineyards

— .
OWOWONAGIE WM —

Causeway (Johnson Island)
Colonial Hall (Put-in-Bay)

Crystal Cave (South Bassisland)

Fish Hatchery (South Bass Island)
F. T. Stone Laboratory/Cooke's Castle

Historical mansions

<2< >

>< ><
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X
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‘The wmer‘_y rulns on. Kelleys Island the L.onz Wlnery Bulldmg on
~Middle Bass and the foundation ruins of ‘the Victory Hotel on ‘South
Bass - Island are points of interest to those who acquwe a knowledge of

" the hlstor_y -of the islands., The limestone quahrles on Kelley's ‘Island
are a- pomt of local - interest For future economtc utilization. - - Perry's
lL.oekout -on Glbraltar Island is a high vantage point providing a fine -vista
‘of the Bass Islands. to Ohio State University students attendmg Stone
L_aboratory. Several sunken vessels in the area are examined. by local -~
SCURBA diving enthsiasts, principally cottage dwellers, Table Rock- oh

. the- northeast pomt oF Kelleys Island is a scenic outller attractmg local
interest, : - o ) o S .

Turtle Island ln Maumee Bay, has had a compamtlvely lar-ge history
for such a small island. Residents of the Toledo area seem to place
a special’ importance on .Turtle Island both for its role in local history
and _for personal” memomes of visits to the lsland When the -island is
.. mentioned in local newspaper accounts, it is usually in ref“erence to ”
- Fishing or picnicking trips. Most Ohio residents have never heard of
“Turtle Island. Its importance for the citizens of the State of Oth rests
wzth the role mar*kmg the boundar*y between Mlchigan and Ohlo

, A number oF lsland attmbutes are of llmlted local mterest but of
’ constderable 1mpor~tance on a statewlde/reglonal bas;s to special inter-
est-groups. -Among .these are the archeological sltes on Kelleys Island
‘and the Confederate Officer's. Cemetehy on Johnson Island,.. Stone Lab-
. ratory ‘on - Gibraltar Island is the oldest freshwater biological station
in the United States, A dwer*stty of students and- visiting scuentists ) ._>
_utilize its facilities during the summer months. ' Ice fishing activlt_y '
attracts hardy ‘sportsman from throughout the state dumng the months
of January and. -February. Dur‘ing the summer months, reef- fishing
again attracts these sportsmen.\ The Interlake Yachtmg Associations
~ Annual Regatta attracts sailing enthusiasts and a diversity .of salllng
) r_vessels each August Put—m—Ba_y Harbor provldes a f“ocal point of -
. ‘head, Toledo and Detroit. The Ohio State Musu:: Camp held on South
- - Bass Island. each summer* attracts talented high-schoocl age- perFor*mer‘s '
T from across the state. The intensive learning- experience. pr\ov1ded each .
R camp group culmmates with a reCLtal performance  open- to the public. 7
- Local resldents and cottage ‘owners provide large and receptive audiences.

. The snail, Anguispira kochi ‘strontiana, = is’ unique to Green Island.
- This is the only known habitat foir this subspecies. - North Bass Island
: prov1des habttat For- a rare populatlon of triplozd salamanders, Amby~—

-stoma texanum., s

, Over ‘2000 phllatellsts subscmbe to the annual Rattlesnake Island

lssue. B

. . ) ' o . - ! ! o ‘ . .
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A number of attribUtes of the island region are of broad interest

_'and general appeal. Large numbers of visitors tour Crystal Cave,

Hineman's Wmery, ‘the Ohio State Fish Hatchery, Perry's Cave, Perry s

" Monument , and ‘the Village of Put-in-Bay ‘on ‘South -Bgss: Island.

Con51der'ab1e numbers visit the Glacial Grooves area and Inscmptlon

. Rock on Kelleys Island: Most visitors are enthusiastic about the opportunity -

to ride aboard one of the ferry boats serving the islands  or “to fly to
South Bass 1sland aboar‘d the Ford Tri=motor Aircraft. . The lighthouse
structures. ‘on South Bass Island and at Marblehead: Point add a r‘Omanth '
aura to the lsland regioh, and serve. as- pomts of interest ‘for many
visitors. ,

Many visitors question local reSIdents about the local school
systems. The obvious remoteness -of the island situation combined with
the small permanent populatlon serve -as topics’ of mtmgue. The fact
that such small independént school systems continue to:function in the
state is met. with amazement and occasional disbelief, o

e
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* RECOMMENDATIONS'

The U.S. Department of Interior, Bureau of Outdoor“Recheatlon's -

(1970) publication ISLANDS OF AMERICA providés an important overview

of policies and recommendations that serves as the framework for the

- recommendations of this study. . Two major goals were r*ecogmzed as

:necessar‘y to protect Amer‘lca CR 1slands-

3. Prov1de stateWIde zoning cFor‘ .ls’land c;_onser*v_atlon. Under?water* pr‘otecti_ve'
. zones around i'slands selected For public' ri‘ecreation should be established.

» . dumng the spmng, summer, and fall months. Protectlon of these sites
: should be ensur‘ed :

' l) publlc control of r‘epr*esentatlve lsland areas sufficient to meet ‘
publlc recr‘eatlon, scenic, wnlderness, hlstomc and scxentlﬁc needs.
-2) hestoratlon and mamtenance of the envmonmental quality of all
Amemcan islands. . .-

-Con,cer‘ted action i‘nvt;he public and.private sectons both locally and state—

wide are necessary tc achieve these goals. The Lake Erie islands are
important assets to the recreation and scenlc resources of the State of

_ .Oth. These island resources are especnally vulnerable to unwise devel-
' .opment pr‘actlces. Specific consldehatlons outllned in the Federal heport

are conSIder*ed below- ‘

State Act.ions )

l‘. Include spemﬁc analysls oF the Lake Eme Islands m the comprehensmve
statewnde outdoor r‘ecr‘eatlon plan. s : : :

The L.and and Water Conservatlon Fund Act (P. L. 88-—578) prowdes

-for- matching grants to the states, and through them the local governments, . »

for the purchase and -development of outdoor public recreation areas.
Funding is also available through Qect 315.2 of the Coastal Zone Manage—
ment Act.of 1972,  In this context, a recreation potential exists for ’

“Turtle Island in Maumee Bay as a stopping place for boatmg enthuslasts

and as a local historic site. The acquisition and development of Turtle

- Island and its 1ntegnatlon into Mautnee'Bay State Park is’ recommended.

2. Tltle to State—owned 1slands should be perFected to pr*otect and develop
: those Wlth recr‘eatlon and related values. : -

The State of Ohlo currently holds title to Glbralter‘ Island and Gr‘een
Island, as well as porttons oF Kelleys Island ancl South Bass Island.

The reefs of the- 1sland region are mtenswely Flshed by Ohio angler's

L b,

; . f ' e
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. IS . )
| R . . . - . v , ) .




f . . . .
. \ .

209

4, Enforce regu‘l’ationsto control dredging' and Filling.

r*edgmg and Fllllng -activities destro_y natural Features reduce *
recreatlon space, and reduce fish and wildlife habltat In r*ecent'years,
several lsland wetlands have. been lost as’ natural Features and as fish
and wildlife habltats in" favor oF them development for . recreatlon, i.e.
marina space. - N

5. Recr*eationt:se or potential of islands should be considere‘d"onlv )
within the limits of State standards and regulatlons gover*mng water
quallt_y - .

Sewage pollutlon from r*ecr*eatlon vessels and Faulty or madequate
septlo systems is-a oontmulng problem in the 1sland area. -

6. Acqume or OtheI"Wlse obtam publlc access to 1slands ‘suitable for
: ;recreatlon and conservatlon pur*poses. :
a. The u. S Bureau of Outdoor Recreatlon r‘ecommended the
following action:- "State. acqulsltlon of several sites on.
North, South" and Middle Bass Islands, -and Kelleys (sic) -
I_sland for small.craft harbors -and adjoining recreation
" areas. --The local go'\/ernment and -private sector should be
joint guardians of the scenic values on these islands (U.S.
Depar*tment oF Interior, 1970) "

The development of lar*ge pmvate marina Facmtles on Kelleys-
Island . and Middle Bass Island have been failures or only mar‘gmally -

successful to date.,

b. Small leands are of greatest value lF kept in their natur*al

~condition’ (Baldwm, 1965) This report emphaSLZes the meor*tance of *

Green Island,  Mouse Island, and Starve Island in. enhancmg the appearance

B ~of the island region. - The v1sta provided by these islands contributes -
to scemc values of the larger lslands and the adJacent mamland area.

K is recommended that Mouse and Starve Islands be acquired by the

State of Ohio and faintained in their natural condition as much as is -

possible. Failihg acquisition, the use of conservation or scenic

-easements, - zoning, custodial arrangemerits, &nd other protective °

measures should be explored with island owners, -semi-public, charitable,
private or other groups interested in the pr*eservatlon of the natural beauty
of these islands. A "scenic easement" pr*ov1des that the ‘island be kept
per‘petually in a natural state. Easements cost the taxpayer nothing,
preserves the island and protects ‘the owner from excess taxation (Baldwin,
1965). In addltlon, Green Island. should be. de&gnated as an area of speaal
mterest For ecologlcal research.
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¢, The funding of:one or more workshops' designed to provide
access for island businessmen to expertise-of individuals concerned
with recreation on a r‘eglonal and statewnde basis.: Topics for such
a workshop should include pricing- and financial management, market
'growth local resource base and’ pr*omottonal—polltlcal—organlzatlonal

I_ocal, Actl‘on‘ o

1. Adopt long r‘ange ‘plans, backed b_y eFFectlve zonlng and other
' necessary or‘dlnances, t_o conserve lsland r‘esources.

The large islands and several small ones are already occupled by
camps, cottages, and other developments all of which are similar to
. developed shorefront property. Public interest is the same for all
~ shoreline. uses—attr*actlve development good sanltatlon, and proper -
consideration For -good use of land and bordemng water areas (Baldwin,’
1965), Local. plann_mg and ordlnances should empha31ze these -values,
25 Ac_cjuir;e-'island 'proper‘ty‘ Fo‘n recreatlon, open_spacé, a,ndconser‘\'/atlon.
3. Assure publlc ac:cess to - shorellnes by acqulSLtlon purchase oF easements,
tax lncentlves, and by other ‘means., -

' ot . - f . . . N
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